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FOREWORD

This study has been conducted.--nder project-task number
7908 for the_AirForce Office of Scientific Research, Col oi el

-------> C~rlesR. Foster AFRST-SB monitoring. The study was conducted
betwen I July 1966 and 30 September 1966 and the final report
submitted on October 12, 1966.

The authors expres2-y want to thank Mr. H, 14. Carlson of
NASA Langley Research Center for the waveforms and advice
supplied in support of the study.

Publication of this report does not constitute Air Force
approval of the report's findings or conclusions, it is pub-
lished only for the exchange and stimulation of ideas.
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ABSTRACT

Th>s study investigates the difference between near-field and
far-fiid sonic boom intensities. To do so, it defines a new
intenslty standard, effective static load which depends on
load wveform as well as magn i tudI Many sonic boom loading
wavefo;.rms are computed for 19 structural elements f various
types produced by two SST designs as, well as F-104, B-58 and
XB-70 aircraft. It is cor cluded that near-field booms are less
intense than far-field booms, the magnitude of the difference
dePendino on the character of the waveform. The more the wave-
.orm is distorted from a symetrical far-fiela (N-wave) wave
shape, the lower the near-field intensity. It is recommended
that further theoretical study be made in order to quantify
resjlts and isolate the influence r specific parameters on
boom intensity.
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I SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

A. Summary:

The supersonic transports of the future will be so big that
the sonic boom produced during the acceleration phase of their
flight will have a near-field character. Boom waves ir the
near-field differ from those in the far-field (N-wave) in that
they possess secondary shocks and have qreater positive than
negative impulse. With the advent of a more refined theory
to predi-+ - 4 ...... 4 ... . L .... -, , _... as well as
the far-field, the question is asked about their combined effect
on structural intensity. Investigators have recorded the be-
havior of structures to far-field and near-field boom waves from
small aircraft, but no clear-cut analysis of effects has been
made. Further, no intensity studies have been made for the
predicted SST boom waves. This study attempts to answer some
questions about the effect of boom waveform intensity. It is
theoretical in nature and is intended to supplement and comple-
ment near and far-field boom data gathered and analyzed during
the Edwards Experiment being conducted by the U.S.A.F. Spe-
cifically, the study compares the intensities of near-field
and far-field booms from various SST configurations predicted
from the more exact (near-field) theory and the less exact
(far-field) theories.

The definition of intensity is also modified and refined from
the current measure of peak overpressure to a new measure, the
effective static load produced by a boom on the element in
question. To ccmpute the new intensity, however, loadino wave-
forms must be derived. This study computes these based on
available tneory and empirical results from blasting research
and empirical results from sonic boom experiments. It then
applies the net loads to 19 structural elements of various
kinds. Known perturbations of the free-field waveforms are
also introduced into the computer proqrams prior to loading
waveform fabrication to simulate nature as closely as )!,si-
ble. Finally, near-field intensities, as newly defi ed, are
compared with far-field intensities.

B. Con-lusions:

The following conclusions are based on theoretical results
and are subject to tie imitations of the theory discussed in
the text.



1. Near-field intensities in general are lower than far-
field intensities. They are lower than those predicted
by the peak overoressure criterion. Several factors
combire to produce the differences:

a. near-field, free-field overpressures are lower than
those predicted by the far-fied theory,

b. the near-field loading ,raves have lower maximum
loads than the far-field waves, and

c. the dynamic amplification factors are slightly
lower.

In general, the larger the variation in waveform appear-
ance between near-and far-field theory, the lower the
near-field intensity.

2. No significant differences of coefficient of variation
between near- and far-field intensities are noted.

3. The coefficient of variation of i-tensity is lower than
that for maximum free-field overpressure.

4. Racking -ntensities decrease slightly with increasing
size and speed ot airplane.

5. Plate intensities increase sliqhtly with increasing
size and speed of airplane.

C. RecommenJations:

1. Th! wave fabrication technique described herein has
definite limitations and should be refinea by further
empirical studies of data combines wit h element model
building theories.

2. More elements should be theoretically tested and t
results categorized with bu idinq siZe, eleiert
heiqht, etc.

3. Weighting factors for the various structural element
categories should be derived which describe a cross
section 'f tne caracteristics of b'uildings througi-
out the coun trY. Jsing these, a general intensity
scale can be computed from theory

4. oere analyses of the data in Appendi B car be Cton-
ducted. For example, tieight of glass abo. e the cjround



affects intensity to some degree. This has not yet
been thoroughly studied.

5. Furthev analysis of loadinq dna response plots, ex-
amples of wnich are shown in Appendix A, are neces-
sary to expose the influence of parameters in govern-
inq intensity.



1I i NTRODUCTION

A. Genera 

As the various concepts for a supersonic transport desi-n and
fli .t profile become finalized, and 0ith the advent of new
theories for predicting the free-fielk sonic boom character.
it becomes apparent that a More satisfactory means for judging
sonic boom intensity must be developed. As used herein, "in-
tensity" pertains to the effect of boom on structural response.
Of particular interest is the comparison of intensity under
near-field and far-field sonic boom waveform conditions.

Until recently, it was commonly thought that the SST boom vould
be of the far-field, symetric N-wave variety. It is not. The
acceleration portion of the flight profile will produce pro-
nounced near-field boom waves and, indeed, in cruise, the wave-
form will be an unsvmetric N-wave with the positive impulse
being greater .an the negative. is there a difference in pre-
dicted boom inte.:ity as there is in predicted boom signature-
The study attempts to answer this question.

B. Prediction of the Free-Field Boom and Boom Intensity:

Theories for predicting the free-K-ield boom, waveform have been
refined over t a vcrs. To a first -)proximation, the boom
strength might be predicted simply from knowledge of the shock
energy generated by an aircraft and the geometric divergence
(/R o r I/R+, wh ere P is the distance from airplane to observer).
in this case, only an estimate of the peak overpressure and no
knowledge of the wa-,form is obtained. To a second approxi-
mation, the free-field waveform and peak overpressure is pre-
dicted by the far-field theory (l)*. In this case, the waveform
takes the shape of the letter N. in field observations (2, 3)
and in wind tunnel tests (4, 5, 6), it has been observed that
when the observer is relatively close to the aircraft, the N
approximation is not v lid. Rather, a series of spikes distort
the N shape. It has also been noted that the peak overnress.ure
.in a near-field boom wave is lower than that which would be
predicted with the far-field theory (7, 8). Is there a corre-
sponding decrease in intensity?

*Numbers in parentheses tefer to a reference in the bibliography.
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r-e -, eo fr~ r- er nn re e c t i-n q~ free -f ie d
son ic boo.m wave ha s oird i-St3nced the eo~ or pred ict irig
int enrs i -withl- r es pe ct +tc st r c t ures. in The case of human
b icios, ner e i v edo oi sP r a rng sChem.e s h a ve r;e en d ev e e d

h ,ch on v er t a me a s nfle - S ou nd i Ft a sU.C : ti0j t 've -esp o r.e
do mai-nr ( 9). For s tructurts, t-he 1-:a ximum'. Ove 1-res su re cri teri on
is c-u rr en-tly us ed a ec enty the s o -c a 1d r e:; pise s p ec tru m

or s norck s pec trum tecrnn- uci has beer s uu Est'ed to repl11ace the
overp'es~ure criterion. Iti sdetniely in earthquake
anrd o th er i ns t;.rice s o f f o rced vibra tiocn w h er e feed back from
the s ource to tune s tr:.c t ura I sys tem is I ow In the case of
a c ti4ve ai Shc load _1S OC noet S on c et 'DIs 9ot enti rely
accurate due to feedback and other ;effects. A di fferent scheme

isneeded.

The P~eff) or effecti v, static load cri tenion is proposed as a
second azpproximati on, for m e a s uri4ng i nt"Ie n si-ty is str uctures u nde r
active sinic boon loads. This is defined as the equivalent
static load applied to a structural system under active shock
"Dad. Knowl edge of both tile load magnitude and character as we..

as the response of the equivalent element in question is needed
to predict intensity thus defined.

C. Obe c tive__of 1.n ve s tj~a t on:

This study will compare the structural int-isity of theoretically
predicted near-fie"1d and far-fi1eld sonic lboomns from representa-
tivye suk-,er~onic trans ,ports supplied by NASA*. It will use the
Pteff) criterion to dO SO. 1he SST intensitie!s computed also
wi 'l be compared wi th those generated by smal ler F-104 l0),
i3-58 and XB.*70 1111) aircraft.

*The waveforis were supplied by Mr. H. W. Carlson of NASA,
Langley Research Center.
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IlI TH' ORETiCAL APPROACH

A. Rationale:

The basic approach taken in this study was to fabricate fairly
detailed near-field and far-field loadino waveforms. Then,
using these waveforms, the response of relatively simple models
of structural elements was computed. For comparison purposes,
however, more than one value of response was computed for each
element subjected to each waveform. The free-field conditions
were perturbed by known amounts prior to calculating response
in order to represent nature as closely as possible. Mean
values of response are then compared.

Previous theoretical studies have used either relatively simple
far-field, free-field waveforms applied to both simple and
fairly detailed models of structural elements (12, 13, 14, 15)
or simple far-field, loading waveforms z'pplied to simple models
(16), None of the previous studies, however, are able to
differentiate between t.he relative structural response to near-
field and far-field waveforms.

The selection of the structural element m.odels was based on a
compromise between realism and the true model which is largely
unknown. After careful study, it was decided to use a single-
degree-of-freedom approximation for all structural elemen:t.o
While it would have been desirable to use multiple-degree-of-
freedom models, the time, cost of solution and unknown degree
of resolution did not seem warranted.

The results from a single-degree-of-freedom model is not as
bad as it might seem. First, elements with both high and low
frequency first modcs are considered in the study. Comparison
of these cases will indicate any differences between near-field
and far-field waveforms with regard to frequency effects.
Second, the energy in a given mode is inversely related to the
mode number (l , 2, 3, 4) and directly related to energy in
the waveform at the appropriate frequency. These effects combine
so that most of the energy is confined to a single mode (usually
the first mode) of the elements. Cheng (14) has shown that
higher modes participate little in complex elements under free- I
field waveforms.

B. Analjsis of_ the.Response of Linear, Time-Invariant SJstems

Analysis of the transient response of linear, time-invariant
systems can be carried out either in the frequency domain using

7



the transfe- function concept or in the time domain using
either the weighting function and the Duhamel integral or by
directly integrating the aifferential equations. Both methods
give exact answers but, depending on the form of the input
data, one is usually simpler computationally than the other.

The connection between the two is as shown below. Let the
response of the system X(t), due to a pressure time history
p(t), e given by the expression:

t
X(t) --I W(t-,)p(T)d-, (I

0

where W(t-T) is the weighting function (impulse response) of
the system which is described by the differential equation,

X + 2 L, n X + wn2X = K p(t), (2)

where *n is the natural circular frequency of the system and
K is a constant. Equation (I) can be expressed in the frequency
domain in terms of the transfer function by taking the Fourier
transform of both sides. The result is:

X fj') = / dte -J-tX(t),

,C t
/ dte -jtt / diW(t- )p(i),

0

G(j w,)p( i!) , (3)

whe -e ,, is the forcing frequency. For the system described by
Equation (2) it follows that,

W(t.- ) K e n t  sin i -4 2  t

n(4)

K
G(j 2

+ 2n, n(j,) .n

8e

111n



It is clear from Equation (2) that if p(jj), which is the spec-
trum of the pressure wave p(t), is known, then the spectrum
of X(t) is simply found by multiplication. However, to find
X(t), the inverse transform of X(jw) must be calculated using
the equation,

X(t) = 2 dwe jt 5()) (5)

Because of the difficulty of this calculation and the calcu-
lation of p(j ) according to Equation (3), it is usually
preferable to use Equation (1) to compute X(t) or to ingegrate
Equation (2) directly. The former was done.

Generally speaking, Equation (3) is used only when the system
response is easily interpreted in the frequency domain such
as is the case in terms of energy considerations. For example,
if one wants to find the integral of X2 (t) one has,

f dt X2 (t) = f dw

= f d IG(jw 1)2  !p(jL') 2  (6)
- 00

by Parseval's identity. In ttis case, G(j,,;) ;L has the inter-
pretation of energy response of the system to inputs at fre..
quency w. Equation (6) is analogous tp the equation used in
random vibration worL in which IP(j,.,) z is replaced by the
spectral density of the output. Equation (6) cannot be use'
to find the peak of X(t) becduse the pha,- of G( j,,) and P(j,,,)
has been lost in the process.

C. Choice of Free-Field Perturbations:

Experimental results have shown that the coefficient of varia-
tion of peak free-fild overpr' sure is on the order of 40
percent (17). Likewise, the cuefficieFt of variation of the boom
wave duration is on the order of 10 per-ent (17). These known
variations are incorporated in the study as perturbations of
the free-field waveforms so t'at mean intensity values under
pseudo real conditions can be compared.

Because of linearity of the model used, ;uperposition is used
in the computatiori; to account for peak overpressure variations.

9i



If, fur example, only the variation in overpressure were used,
he variation of peak response would also be 40 percent and

cormpari son Of mean values of intensity would be superfluous.
But the wave duration is also erturbed by atmospheric hetero-
geneity However, variations n wave duration are more diffi-
cult to account for cimply because the relationship between peak
response and wave duration is non linear. After considerable
thought, it ,wjas apparent that the best approach to take was to
compute a number of response values for waves whose durations
varied in accordance with a coefficient of variation of 10
percent. Four multiplicative time coefficients, accordingly,
modified each waveform: 0.918, 0.972, 1.028 and 1.082.

In addition to variations in peak overpressure and wave dura-
tion, it is known that low level turbulence causes "noise"
in the signatures of sonic boom waves ,18, 19, 20, 21). The
noise factor either peaks the shock pulses or rounds them off
for the most part. It i clear from physical reasoning that
the noise is caused by two effects: dispersion and attenua-
tion (22). Dispersion results from two sources: t-- varying
index of refraction as a function of frequency and turbulence
and wind. Absorption of energy during passage through the
atmosphere causes attenuation. Further, a multiplicative noise
model should be used. Because variations in the random atmos-
pheric characteristics are slow compared with the duration of
a typical N-wave, it is expected that successive peaks in a
given waveform would exhibit essentially identical noise charac-
terist cs (20).

The above di scuss ion leads to one form of a model for wi ,eform
variation due to random dispersion,

p (x,t) d P(.)e J (t-x/W), (7)

where W is a function uf local tel;;perature which is random in
x a nd t, and P( ) is the Fourier transform of p(x,O). A
s i mplIer. , arid perhaps cetter ,:odel for tho random effects at
so me fi xed pus it ion is,

pK t) "d ( )e j( t + ( ))

Where the ( is a random function of correrl uondirT.q to
radom de lays for e ac h freue n cy. In either case, the mu I

M0



plicative nature of the noise is apparent through the oresence
of P(M).

In using either of the above models, some description of P(w)
and 0(w) is necessary. It is extremely difficult to realistic-
ally model these effects in terms of known characteristics of
the atmosphere such as mean temperature profile, low altitude
turbulence spectra, etc. Moreover, the cost of a suitable
Monte Carlo simulation would have been prohibitive. For these
reasons, empirical "noise" perturbations based on past expreri-
mental records were used in the fabrication of waveforms. While
this is not the most desirable procedure it will certainly
indicate the first-order effects of such perturbations.

In a study by NASA, conducted at Oklahoma City, a large number
of waveforms were obtained under different weather conditions
(10). The investigators labeled the waveforms to be of the
P (peaked), NP (normal-pe'ked), N((normal), NR (normal-rounded),
or R (rounded) type in order of degrading "peakiness". When
the nu ber of observations made under each category were tabu-
lated for altitudes above 30,000 feet, it was shown t'at the
majority of records were of the normal or NR type.

The average rise time of the NR records was on the order of
10 milliseconds. The noise portion of the study was, there-
fore, limited to studying two types of equally weighted condi-
tions, those with normal waveforms and those waveforms that had
a rise tine of 10 milliseconds.

II]



IV FABRICATION OF THE LOADING WAVE

General:

There are many variables that moJiy a free-field wave upon
striking a building element. Sorne of t ,,ese are:

I. Shape and dimensions of the structure,
2. Position of element within the structure,
3. Mach angle,
4. Refle:Lion coefficient of the structural

elemeit loaded,
5. Reflection coefficient of the ground,
6. Transiiissibility of the structure in toto,
7. Speed of sound,
8, Manner of load (racking or plate),
9. 'eakacie of structure, and

10. Angle of attack (heal-on, side-on or trailing).

In this study, the critical vector Or head-on vector is the
only one considered. A 1 of the other variables mentioned above,
however, are treated in one form or another.

The technique of fabricating loading waveforms was developed
durinq nuclear weapons effects research (23, 24, 25). Because
of the extremely high pressures of interest, however, refine-
ment to the degree necessary for computation of response to
.onic boom was nev:r accomplished. Also, research in load
fabrication was different in that design rather than analysis
of effects was the end product. As a result of this and other
factors, plrameters 2 5, 6 and 9 werc not treated. Parameter
3 was assumed always to be 90o.

The fo'lowing discusses the logic, some of which is old and
some new, that as used in aenerating the loading waveforms.
Almnost all of t !, 'anirulations, even thc Cd ones, are hased
on empirical results from f'eld or shock tube data, not theory
per se.

B. The Rack i ?1 Load:

Th- rackinq load dist;,rts a structure in the s...a mcde. Note
ini th, photographs of i shock wave hitt innq a simuiated structur
in a shock tube how a front and a back load will be dispIaced
in time iFi .q. I I wte further the large time necessary for
t r ( ack load o cie,. up.

-3
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In ths study, th,- net racking load was fabricated by sub-
tracting the back from th f. ront load at some de lay time
tb =L/CaM (where L =structure length, Ca =sound speed at
aircraft ard M =Mach number). Thje front load is computed
as follows:

1. The a ir f ree-f ieldu wave, . i0 is appl ied to tn2
struc-ture. It is computed ,y dividing all ground
frc- field wave pressures supplied by NASA, , cp,
by 1 .9. Tne val ue 1 .9 i s the ground reflIec t iont CC-
efficient used by NASA.

2. To each shock 'in the wave is added d tr'ianguldr pulse.
T ' ight is determined by the product of the struc-

coural r 'fiection coefficient ond the shock strength,
p0 . Th. base of the triangle or bleed-off time is

equal to 3S/C 0 ( wh e re ,is the T1i nimum- di stancE f rom,
"he equivalert mass point to a free surface and C.
is the speed of sound at grounid level.0

T. The cr-,u r d ~ef e cted t ,e-field w a ve, iq s added
C1 e dH adV time equal tLO,

t2 t of t ceq ui iV flen ma~ abcve
~r~ ~ o~san O.~ ~ te s~ljare of te

r e c c e f''r c e- U e M ac r
a st I r;' r'A f" -C e r t e ot of the

re~ f 'e' 0 0 CN~ 1!k n eront 'D t halt

iesli1I aoo
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C. Hi. h late Load:

The front loading wave minus the internal pressure wave com-
prises the plate loading wave. The front loading wave fabri-
cation procedure has already been described above. The internal
loadirg wave is more difficult to describe.

Experimental measurements at White Sands (26) and Oklahoma
City (10) have indicated that the internal loading waveform
is essentially a Hightly damped sine wave of a frequency slightly
larger than wo , the intercept of curves enveloping the Fourier
spectrum of an N-wave. Superimposed on the damped sine wave
are usually some higher frequency perturbations.

This can be explained in the following manner. Since reflec-
tivity increases and transmissibility decreases with increasing
forced frequency, the initial response of an elemert (and hence,
the internal pressure) is roughly the transient response of the
first mode of the element to a step input. Superimposed on the
internal pressure wave, however, is the forced response of the
element at the fLndamental frequency of the boom wave, approxi-
matelyyT (T = wave duration). In the free vibration interval,
the internal wave must take on the free vibration frequency
characteristics of the element. The net observed internal
wave is a damped sine wave having a frequency of roughly 1/!.5-.

The word "element" has been used in a general sense. In fact,
the entire structure loaded and not just a wall or a window
within the structure must be considered as the "element" when
speaking of the internal wave. All parts of the structure,
therefore, participate in the internal wave fabrication.

It is obvious that a detailed theory for fabricating this wave
must take more time for thought than that available in the study.
For this reason and Decause empirical fabrication techniques have
been used in other parts of the procedure, the internal wave
is treated herein simply as follows:

APi(t) wF (2"Rs)e s t (9)

where APit) = the internal wave pressure at time t,

PF = the maximum free-field pressure on the element in
question,

Rs = reflectivity coefficient,

18



= damping facto- resulting from leakage and

internal damoing of structural elements, and

-1= 2 ./.5  .

Observations (26) have revelaed that very flexible structures
or structures with large wirdows have a reflectivity coefficient
of about 1.4. Structures or rooms of medium stiffness and with
smaller windows have a reflectivity coefficient of about 1.5.
Relati.ely, stiff structures with few of small windows have a
reflectivity coefficient of about 1.7.

An example of fabricating the plate loading wave is shcwn in
Fia. 2. The wave fabricated resembles net loading waves described
in (26) and (17) quite well.

D. The Roof Load:

The roof loading wave is fabricated in the same manner as the
plate loadirg wave with the following exception. The wave
reflected from the ground does not, in most instances, load the
roof directly but must "bleed around" the edge of t~e roof,
Fromi observations which confirm this Iiiie of reasoning (26)
the gr, und reflected wave portion of the front loading wave is
treated in the same manner at the back loading wave.
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Air free-field, far-field N wave with a peak
pressure Apo

~Apo

Structure stiffness governs height of
reet o: *P 0

ss

Dimensions of structure determine duration_of reflection t s  oA o ,re t Reflectivity of ground

g s - determines pg

t depends on wave angle and height above
ground. Reflectivity of ground and wall

ApgRs I\ determine RsAPg APgRs __----__"__

ts s

Atmospheric conditions govern associated noise

'.'

Transmissibility governs inside load size and shape

Net loading wave differs considerably from

Figure 2 -Net load is the summation of many parameters.
The above example shows how a far-field N wave
can be fabricated for plate or diaphragm load.
The same technique can be used for racking loads
and near-field boom waves.
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V MODELING AND SELECTION OF ELEMENTS FOR TEST

A. Selection:

Just as all people are different, so too are all structures
different. As a matter of fact, there may be more differences
in structures than in people from the standpoint of a transfer
function and, therefore, intensity. Several scales of "respon-
siveness" to sound have been described for people in reference
(9). These scales are based on the judgment of the investigator
citing the scale and his impression of the mean response charac-
teristic of a human being. We are not yet at the stage of being
able to say what the mean characteristic of all the structures
acoss the nation may be. A selection of elements for test
must be made, however.

The Edv, rds AF Base Sonic Boom Experiment has as its structural
subjects three buildings which are considered to be "represent-
ative". They are generally described by the following:

1. One story house - This dwelling is roughly 28 feet
by 40 feet in plan. It has a living room, kitchen,
family room and three bedrooms. The construction is
of wood framing materials, wood 3iding and gypsum
board.

2. Two story house - The two story hse has in addi-
tion to the rooms in the one story house, a dining
room. There are roughly 2,000 square feet internally.
The construction is of wood frame, wood siding and
gypsum board interior.

3. Bowling Alley - This building is of interest because
of the long span, low frequency roof. The building
is roughly 75 feet by 120 feet with no internal
posts. Four steel girders span the 12n foot length

In addition to the two houses and bowling alley roof, two hypo-
thetical ten story buildings having low fundamental frequencies
and three windows of different size located at three different
heights above ground were selected for study. Table 1 details
the 19 characteristics of the window and structure elements
exami ned.

B. Modelir- Procedure:

In the aerospace industry, a detaii 4ledge of an airplane
or a space vehicle's character is requlied to insure confidence
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in design. In civil engineering, however, the extra money that
may be required to insure confidence in design is insignificant
compared to testing costs. Too, dynamics is seldom a considera-
tion to the civil engineer. For these and other reasons, the
dynamic characteristics of buildings ana their elements are,
for the most part, unknown. For example, references (26) (28)
and (29) are about the only test reports on the dynamic proper-
ties of residential buildings or their elements. As a result
of the abov discussion, a simplified modeling technique was
used to describe the elements tested. Reference (23) describe<
the procedure in detail and reference (27) justifies its use.

Racking Mode - The racking mode of vibration refers to the
shear distortion that a structure undergoes as the result of
lateral loads. in the simplified method of analysis, the shear
walls provide the spring while the mass is distributed according
to design of the house and unit weights of the materials used.
The unit stiffness used for a shear wall element was measured
at White Sands (26) and the value determined used tL calculate
frequencies in the report. The point of load applicaLton
(PLOAD) was selected as the gravity center of the loaded wall
shape.

An exaiple for calculatinq the natural frequency of a shear
beam is given below for the one story structure.

Fin

1.84 PLOAD I
1.53 PLOAD 3

PLOAD i

0.76 PLOAD
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where: k = stiffness of shear wall at point PLOAD,
1.045 x 106 lb/in.,

m = mass of truss, wood roofing, and shingles,
8420 lb.,

m2  = mass of gypboard ceiling and insulation,
4650 lb., and

m3  = mass of inner and outer walls, 11,880 lb.

In the above example, the unit shear stiffness of similarly
built structures has been observed to be 4.44 x 103 lb/in.
ft. (26). The shear area available in he N-S direction of the
structure is 8 ft. x 153 ft. = 1224 ft . PLOAD is 5.26 ft.
above the slab. Therefore,

k 4.44 x 103 x 1224 lb.

5.26 in.

The natural frequency is:

f I .045 x 106 x 386 cs1 1/2
n 2-W . cps

1.84 x 8420 + 1.53 x 4620 + 0.7E x 11,88

fn = 18.3 cps.

Racking frequencies of the other elements selected were calcu-
lated in the same manner. As a check, the measured racking
frequency of the N-S direction of the two story structure was
about 8.8 cps (30). The calculated ealue is 9.7 cps.

Plate Mode - The frequency for tne plate or diaphragm ,-de of
viat'T-onfor a wall element raving studs, outside sheathing
and a gypsum board interior was computed assuming it to be a
simply supForttd beam. A full description of the procedure
is given in reference (23). The value computed, 15.5 cps, agrees
well with the value observed, about 16 cps (30). However, the
reco-d shown in (30) indicates that a higher mode is participating
in the vibration history to some minor extent.

Windows were assumed to be plates rather than simple beams.
This is probably a good assumption for smaller windows but it
may be sliqhtlv in Prror for larQer windows. Data in refejence
(17) indicates that the frequencies computed for th- 50 ft.L

and tte 100 ft. 2  windows are reasonable, however. A detailed
description of the method for computing the plate frequency is
given in reference (23).
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V1 ANALYSIS OF RESULTS

A. General:

The 19 elements described in Table 1 were subjected to 8 near-
field and 8 far-field SST loading waves f3bricated via the pro-
cedures described in the foregoing usinq the data in Figs. 8-10.
The three XB-70 and the B-58 and F-104 waves (Figs. 11-15) were
also applied to all elements. No perturbaticns were used on
the data waves. All results are tabulated in Appendix B.

The near-field waves appearing in Figs. 3-10 were calculated
by H. W. Carlson of NASA, Lanqley Research Center for the con-
tractor aircraft characteristics and conditions noted in the
figures. The most appropriate lift conditions for the proposed
contractor aircraft at the various positions within the flight
profile were used. A description of the theory used by Carlson
is given in reference (6). The maximum far-field overpressure
,alues were also calculated by Carlsor while the far-field wave
Jurations were computed from equation (6) in reference (4) using
the atmospheric constants given for the 1962 standard atmosphere
(31). The xB-70, B-58 and F-10 boom data waves shown in
Figs. 11-15 were taken from references (10) and (11). The far-
field overpressures for these flights were computed from the
nomograms in reference 1'32) and the wave duration from equation
(6) in reference (4).

The figures appearing in Appendix A qive examples of the loading
waveforms fabricated and the instantaneous values of P(eff).
The free-field waveforms are plotted as well for comparison pur-
poses. Elements 13 and 1 are used as examn-! s.

Fiqures A-3 to ,--10 in Appendix A have no "noise"perturbation
while Figs. A-1l to A-18 do. The "noise' or rounding process
tends to loner the intensity "or the element considered and for
all elements as well. Tables in Appendix B give P(max), P(efr)
an d AF values computed for eight representative waveforms with
,nd i thout the rourdinq. The odd tabul ated values starting
from I hft to riqht in these tables have no rounding whereas the
even ,i'ues do. Removal of just a little energy at the first
of ttle wave hds a considerable effect on the intensity derived.
ihis suqgosts that maximum overpres sure is a r important parameter
1 nf I , c n Q ntens i ty.

Figures .1-3 to ,-, can be used to compare the near and far-field
effects on the two elements considered for both contractor wave-
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forms. One can see that the near-field loading waves seem to
cause lower values of response than do those from the far-field.
Only a detailed analysis of all the loading and response plots
will s-ww which simple parameters in a boom wave govern re-
sponse, however.

These plots, along with hundreds of others, generated for the
remaining elements show that the loading waveforms are quite
different from the free-field waves. And indeed, response data
shown in reference (30) look scmewhat similar to the P(eff)
wave shown. We are, however, quite skeptical of the large roof
and large building racking waves computed for the F-104 airplane.
A good deal of loading data on big buildings or big roofs must
be derived in experimental programs before the theoretical values
computed can be trusted.

F-104, B-58, and XB-70 data and the associated far-field wave-
forms are plotted in Figs. A-48 to A-52 for one example of the
racking response, element number 1. Differences in response
may be noted, but they are usually within one standard deviation
of one another as is shown in Appendix B.
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Contr-actor A

AlIt itujde =40,82994 0 00 l sTake off Wt. 4000ls
Near-Field Wt. 450,000 lbs.
A 9Prox. Far-Field wt. 423,900 lbs.

+3.0-

+2 . 0

4--

+1. .70

Figure 3. Fe-KContractor ASST, Condition1
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Contractor A

Allitud-- 44,599
Take-Off Wt. 4B-0,000 lbs.
Nea- Field' Wt, 4,0?lbs.
Ao pro x Fa r -F ie I Wt.L 419,700 lbs.

+3,0
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Contractor A

,Altituce =49,599
Take-off 'Wt. 450,000 lbs.
Near-Field Wt. 450,000 lbs.
ADD rcx . Fdr-Field Wt. 410,000 lbs.
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Contractor a

M 2.7
Altitude 65,00D
Take-off Wt. 150,000 lbs.
.ear -ieI" Wt. 450 00 hs.
Approx. Far-Field Wt. 375,:"01 lbs.

+2 ' , D

+ .

U.,,

-.,

-2, 

1 0

000.1 0.2 0.3 0.4

T im e (S ec)

Figure 6. Free-Field, Contractor A SST, Condition 4
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Contractor B

Altitude = 38,,100
Take-off Wt. 420,000 lbs.
NIear FKeld W.420,000 lbs.
Approx. Far"Field W't. 396,000 iLs.

+3.

0.0 _0__ _ _

0.0 0.1 0.2 0.3 0.4

'Time (Sec)

Figure 7. Free-Field, Contractor B SST, Condition 1
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Contractor B
=.5

Altitude = 40,500

Tak2-off Wt. 420,000 lbs.1
Near Field Wt. 420,000 lbs.j
Approx. Far Field Wt. 393,000 lbs.

+3 . 0

+1 .01

0.0 0020. .

Time (Sec)

Figure 8. Free-Field, Contractor B SST, Condition 2
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Contractor B
,= 2. 2

Altitude = 45,000
Take-off Wt. 420,uOO lbs.
Near Field Wt. 420,000 lbs.
Approx. Far Field Wt. 385,000 lbs.

+3.0

V-

+2 .0

+1.

02. 0- _____Qc

0. .100. .

Time (Sc

Fiur 9 re-FedCotacorBSS, odiio
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Contractor B
M = 2.7
Altitude = 59,000
Take-off Wt. 420,000 lbs.
Near Field Wt. 420,000 lbs.
Approx. Far Field Wt. 377,770 lbs.

+3.0-

+2.0- ,.

+1 .0-

-2.0-

0.0 0 . 1 0.2 0.3 0.4

Time (Sec)

Figure 10. Free-Field, Contractor B SST, Condition 4
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XB - 70
M 1.22
Altitude 27,000 Ft.
Weight = 423,000 lbs.

+3. O-

+2.0-i

0.-

+ 1 0 . -0 - a) 
2

2.- 
o

-3 0

0.0 0.1 0.2 0.3 0.4

Time kSec)

Figure 11. Free-Field, XB-70, Mach 1.22
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B -70

M 1. 4
Altitude 738,700 Ft.
We i jht 3 357 ,000 1lb.

+3 .0-

+2.0

+1 .0 - C

-1 .0
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B - 70
= 1.86

Altitude z48,000 Ft.
Weiqht 352,000 lbs.

.30-

+2.0-

4Q-

2 ..

0

.0 O. 1 O.2 0.3 0.4

T i e (Sec)

Figure 13. Free-Field, XB-70, Mach 1.0,6
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B - 58
M = ].22
Altitude = 27,000 Ft.

Weight i20,000 Its.

+3.01
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F -104
M = 1. 5
Altitude = 28,000 Ft.
Length = 63 Ft.
WeigiLt 14,500 lbs.

ie a r F ielIJ Ac tualI

*1. 0 Far ciel d Calculation

T r

4 l
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B. Comparison of Near-Field With Far-Field Intensities:

Charts plotting the mean values of intensity and the associated
standard deviations for each near-field and its counterpart far-
field wave are shown in Figs. 16-52. 'he uata which produced
these plots are given in Appendix B. Note that the individual
maximum values of P(max), P(eff), and DAF are shown along with
mean values and standard deviations.

It can be easi '. been that "he near--ield waves produce ar n-
tensity lower than that generateo b. the far-field waves. The
differences are greater than simply the differences in peak
overpressure. Further, all the near-field waves were computed
assuming a weight equal to the take-off weight while the far-
field waves used the actual weight at various parts of the
flight profile. In other words, a nomalizing factor accounting
for weight differences would lower the near-field intensities
computed even further.

How much lower are the near-field intensities than the far-
field intensities? What is causing the intensitiec to be lower?
To answer these questions the ratios of the far to near-field
mean values of P(max), P(eff) and DAF regarding te 19 elements
were averaged. The results are presented below:

Ratios for Average Far vs. Near-Field
Values of P(max), P(eff) ard DAF*

Contractor A Contractor G

Condition P(max) P(eff) OAF P(max e P~eff) DAF

1 1. 1.27 1.03 1 < 1342
2 1.27 02 2.97 .33 1.24 0. 9
3 1.04 9 1.05 05 I 1.04
4 1.03 1.01 .97 1.00 1 1.01

The above table snows that as ' e o ori chances fro." "ear-f i d
to far-IF1ld conditions (1 to . tre i ntensiti s ti
equalize. Ti s see7s reasonaU 'Il rn. ce tr-e e in co diti0n

*not norm:alized for weiaht differerce . All values f .r ax
and P(eff) wruld be larger if n r!7ali:in;-; ere Uone.
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COMPARISON OF NEAR-FIEL L Wi FAR-FiELD ,-
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COMPARISON OF NEAR-FIELD WITH FAR-FIELD A-l

EFFECTIVE STATIC LOAD

1YPE ELIET ' LENGTH *.w .- MEAN NEAR-FIELD, PCEFF)
DAMPING s Pgg*gy PITCH ANGLE x-MEAN FAR-FIE'.D, PCEFF)
HEIGHT ,1 AREA T i-nNE STANDARO DEVIATION
BASE u.6 psil'y CONTR CTOR

F Ic 11,01 ',11CTal - f--cT-

EFFECIV EV

STATIC LOA DT

PC|FF) It

so 79 114 292
0. 1.94 P. LIs of LIP 1.7

.21. .22

T .2 P T .27 7. .10

OATACRAPI. abC.

Figure 7 
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COMPARISON OF NEAR-FIELC WITH FAR-FIELO -

EFFECTIVE STATIC LOAD

TYPE *Nt i LENGTH 1Ts " e-MEAN NEAR-FIELD, P(EFF)

DAMPING SP64 dinT PITC- ANGLE i-MEAN FAR-FIELD. PCEFF)

HEIGT , ir AREA i-ONE STANDARD DEVIATION
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.31 1-2 .306 fI .3S T- . .. 1
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"Ail 1 . 2 4 0. 2.36 P1.10 21 P 2.1
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Figure 18
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COMPARISON OF NEAR-FIELD WITH FA7-FIELD-

EFFECTIVE STATIC LOAD

TYPE 'i''~2LENGTH 21.611 FEET *-MEAN NEAR-FIELD. PCE-F)

DAMPING % pgocorse PITCH ANGLE K-MEAN FAR-FIELD, PCEFt)

HEIGHT 9 alAREA i-ONE STANDARD DEVIATIO.N
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COMPARISON OF NEAR-FIELD WITH FAR-FIELD-

EFFECTIVE SlATIC LOAD

TYPE SLENGTHI 2'.5 'r4g *-MEAN NEAR-FIELD. P(EFFJ
DAMPING 9 P94coy PITCH ANGLE i-MEAN FAR-FIELD. P(EFF)
HEIGHT 19.5 F99T AREA i-ONE STANDARD DEVIATION
BASE at F99T CONTR ICTOR A

StATIC LOAD
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Figure 20
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COMPARISON OF NEAR-FIELD WITH FAR-FIELD AVW

EFFECTIVE STATIC LOAD

TYPE ILiKEN, 3 LENGT 27.s C, @-MEAN NEAR-FIELD. P[EFF)

DAMPING , iecu, PITCH ANGLE x-MEAN FAR-FIELD. P(EFF)

HEIGHT to.$ fet AREA I-ONE STANDARD CEVIATION
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Figure 21
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COMPARISON OF NEAR-FIELD WITH FAR-FIELD ANO

EFFECTIVE STATIC LOAD

TYPE KLINvmv 4 LENGTI 31 PWi *-MEAN NEAR-FIELD. P(EFF)
DAMPING 9 PER c"Im PITCH ANGLE i-MEAN FAR-FIELD, PCEFF)

HEIGHT 19.5 FEET AREA I-ONE STANDARD DEVIATION

BASE 2.11 My7 CONTRICTOR A

C IL E 
7 aC I

STATIC LOAD FIEFFI
Pvc .31 3-3 mP 2 go P& 2.27 P. .4' 4J

1- .37 1- .12 4*"

P1M .25 in.,

Figure 22
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COMPARISON OF NEAR-FIELD WJTrH FAR-FIELD-

EFFECTIVE STATIC LOAD

TYPE IL10101 4 LENGTH 3 cl *-MEAN NEAR*-FIELO, P(EFF)
DAMPING 9*4coT PITCH ANGLE x-MEAN FAR-FIELO. P(EFF)
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Figure 23



COMPARISON OF NEAR-FIELD WITH FAR-FIELD

EFFECTIVE STATIC LOAD

TYPE ELEMNT S LENGTH siFEE *-MEAN NEAR-FIELO. P(EFF)
OAMPING 9 ioc.T PITCH ANGLE x-MEAN FAR-FIELO. PCEFFJ
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Figure "24
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COMPARISON OF NEAR-FIELD WITH FAR-FIELD -

EFFECTIVE STATIC LOAD

TYPE ELC,,B. : LENGTH so foi e-MEAN NEAR F!ELD. P(EFF)

DAMPING S 0pg'Clot PITCH ANGLE x-MEAN FAR-FIELO. P(EFF)
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Figure 25
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COMPARISON OF NEAR-FIELD WITH FAR-FIELD -

EFFECTIVE STATIC LOAD

TYPE CLEMENT s LENGTH i., rfav *-MEAN NEAR-I:IELD, PCEFF)
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Figure 26
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COMPARISON JF NEAR-FIELD WITH FAR-FIELD 
-

EFFECTIVE STATIC LOAD
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COMPA RSON OF NEAR-FIELI. WTH FA..,IELO ,

EFFECTIVE STATIC LOAD

TYPE £:ity LENGTH *-MEAN NEAR-FIELD, P(EFF)

DAMPING I,,*c. PITCH ANGLF x-MEAN FAR-FIELD. P(E 
-,cT

HEIGHT AREA z-ONE STANDARD OEV'ATION

BASE 27. ra CONTRA.C TOP

T Aj9j A fi C44,061

StATIC LOAD

I F, I1

lotpm Zia6v *ls-

Ip 
I

fell

!2 1JI .41

-tic

Fa L tI I i

I a..3 of I-I -..
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COMPARISON OF NEAR-FIE' n WITH FAR-FIELD -

EFFECTIVE STATIC LOAD

TYPE i,.gng,,, LENGTH *-MEAN NEAR-FIELD. PCEFF)

DAMPING 9 P9c ,mm PITCH ANGLE x-MEAN FAR-FIELD, C(EF)

HEIGHT o FET AREA i-ONE STANDARD DEVIATION

BASE 27.s, FEET CONTRICTOR 9

CUITEL-IO CRT ,ON- h*-1

ACCLEET [ T muw

:2'LCO I 'I 1

F,,,•3
so To-- 1,--4-

Pw 94 &24.t P. LIS P-1.

Fall

11600-F Mie

Pelg P. &.so P. &So, 1636 * ,

rfAA-F I L 

s 
'3

MACH 1.9 2.2 2.7

ALVIIUK 2.44 40.101 41.160 16.600

IATACRAFI. INC.

Figure 29
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COMPARISON OF NEAR-FIELD WITH FAR-FIELD -

EFFECTIVE STATIC LOAD

TYPE ELEMENT a LENGTH *-MEAN NEAR-FIELD., PCEFF)

DAMPING SERCENT PITCH ANGLE x-MEAN FAR-FIELD. PEFF)

HEIGHT .3, FIRST AREA i-ONE STANDARD DEVIATION

BASE 2I FEET CONTRACTOR A

ctImIITou I

ACC6L1QAT I C"0199 J

IT
f I II I

STATIC LOAD

'PS,)

all 121 102 0
ft 2,3b Po2&36 fit is t~.3 .0II IP III•

NEAR-PICLO N
*1. 7 t. .3. t .24

FlEE v. L96 , aSs Pg its P. Is6

1- .3 3. .23 1- .23 T. .43

NACH 1.2) 1. 2.0 2.1

ALTIUOI 46.600 44,10 46.1 9 M0 111
IsAACNAFI, INC,

Figure 30
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COMPARISON OF NEAR-FIELD WITH FAR-FIELD -

EFFECTIVE STATIC LOAD

TYPE CLEMNT 9 LENGTH o-MEAN NEAR-FIELD. P(EFF)
DAMPING s ', ctav PITCH ANGLE x-MEAN FAR-FIELD, P(L. F)
HEIGHT If.s.,ui AREA i-ONE STANDARD DEVIATION

BASE IIIsuT CONTRACTOR

ACCILCUATt ISI:

. |ffllTIVII

*AT IC L a-

is 71 14 293

P% 1.34 p- LI, *l Pw LIS p 1.70

?. .-26Le, ' T, .. .26 7. .32

poz p. 2.96 Plo LS2 PP Op 26 P..66

PAP-V I. I .LS.

U.20 T. .27 1. .27 7 .36

PACM 1.2 I.s 2.2 2.7

ALITtUII 36.666 40.26 42,60 19.066

OATACRAF?, INC.

Figure 31
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COMPARISON OF NEAR-FIELD WITH FAR-FIELD -

EFFECTIVE STATIC LOAD

TYPE INW * LENGTH 2.6 FEET e-MEAN NEAR-FIELD. P(EFF)

DAMPING PER citf PITCH ANGLE 12.4 o,R, x-MEAN FAR-FIELD. PCEFF)

HEIGHT , F,, AREA x-ONE STANDARD DEVIATION

BASE 40.85 ,,,, CONTRACTOR 1%

cs8606 C:fRote-
cCZ L AIL R o CAUTIO I

IFF9,1vtT

STATIC LOAO I
*il

II

lot IIs 162 193

p.2 L1 p- *I I P. &27 P. 1.6

P61"
mIal-; IELO

1. .37 1. 3* \ t .**1 .*41

P 9lE P. L1 P. &56 P. 231 p. IJO

PAR-V I.lLS. I , .

1. .25 1- .33 1. .33 t.3

6ACM .5. 9 2.7

L fllUOI 4.899 44.919 49.569 61,1441

G6TA*CAFT. Io.

Figure 32
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COMPARISON OF NEAR-FIELD WITH FAR-FIELD-

EFFECTIVE STATIC LOAD

TYPE LIhY LENGTH 26.6% FIT *-MEAN NEAR-FIELD. PCEFF)
OAMPING S Pan cgrnT PITCH ANGLE 10.4 0164 x-MEAN FAR-FIELD. PCEFF)
HEIGHT I 0"6t AREA i-ONE STANDARD DEVIATION

BASE 4.5 CONTRACTOR a

6 1 SESPOIIUA *,g~mSUrng

4

IFFICTIVE

SITIC LOAD T

crop I

1ag 11 I
To.3 .6 -1.- . -- F.-.-

po. p.6 P.t o- 3 LS L 26 1.34

AS It F I I 0 

\ " \ f 
\1.j T .0 1. .21 1-.32

F1.2%6 . 1.%2 Y. 1 . 1 2.7

ALII fuel 39.0 46.1100 41.000 $9.044

GATACRAFI. Inc.

Figure 33
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COMPARISON OF NEAR-FIELD WITH FAR-FIELD -NO

EFFECFIVE STATIC LOAD

TYPE 21.1"fol 16 LENGTH is*-MEAN NEAR-FIELO. P.'EFF

DAMPING 9pi -vt? clotiTCH ANGLE x-MEAN FAR.-FIELD, PLtFF)

HEIGHT 0PITAREA i-ONE STANDARD DEVIATION

BASE ?S FET CONTRACTOR A

CRTII -C.141 ::IS- 1 -
ACCILIATIORCRUISE

EFFECTIlVE

STATIC LOAD

TI

f'. .3? 1 .

F-\\

PuttP. .10P. 250 . 31 P. 1.01

1. .35 1. .2) 1. .32 1- .43

MAC" ~S . 2.9 2.?

ALTITUDE 40.829 44.111 49.110 09.46

SAIACOAP?. INC.

Figure 34
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COMPARISON OF NEAR-FIELD WITH FAR-FIELD -OM

EFFECTIVE STATIC LOAD

TYPE ILININT 14 LENGTH 120 FEET &-MEAN NEAR-FIELD, P(EFF)

DAMPING IFallcalif PITCH ANGLE ae0969111 x-MEAN FAR-FIELD, P(EFF)

HEIGHT 26 FEET AREA i-ONE STANDARD DEVIATION

BASE 7 grCONTRACTOR .

*yEOFREIVUR'CUISPES~R

SlaTic LOAD

MIFF) 
t

is 1 114 2*3

P. t.94 FL I " 5 p. L13 P1.70

1. .30 1..26 f. .16 1. .22

:::6.Flat@I

SATACIFI. loc.

Figure 35
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COMPARISON OF NEAR-FIELD WITH FAF -FIELD -

EFFECTIVE STATIC LOAD

TYPE ELEMN.T It LENGT 32FEE? a-MEAN NEAR-FIELD. P(EFF)

DAMPING , PRO CENT PITCH IANGLE x-MEAN FAR-FIELD. PCEFF.

HEIGHT ''uE AREA i-ONE STANDARD DEVIATION

BASE is FE CON RACTOR A
iU T --opcg~, T

CI flIT C110:10

SJ1
S _0

(POP)
To 114 291

P- 331 p. 2.14 "1 3.ts 1b.4

F >7F

1- .32 t* .313T .33 Y .43

MACH 15,I1 1.1 3.9

Ah0 1IO( 41.000 44.11911 42.10 3 1,

*A",CQAI1, SC*.

Figure 36'
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COMPARISON OF* NEAR-SIELD WTTH FAR-FIELD-

EFFECTIVE STATIC LOAD

TYPE ILENKU? li L1NG4 o3 Fi -MEAN NEAR-FIELO. PCEFF)

DAMPING I to CENT PITCHIANGLE K-MEAN FAR-FIELO, OCEFF)

HE IGHT 9 otAREA ' i-ONE 'TANOARO OEV1ATTAON

BASE I 11 CONTR4 CTOR

S T T c : _-: -I

SlAfic LOADI

ptH II
trop)

SO I ZVIIi

&IS 2.1 V*s N..1 iu

INC.

F qur 37
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COMPARISON OF NEAR-FIELD WITH FAR-FIELD-

EFFECTIVE STATIC LOAD "m

TYPE LE(V LENGTH 32 F91 -MEAN NEAR-FIELO. PCEFF)

DAMPING IE ~tcloy PITCH ANGLE x-MEAN FAR-FIELD, PCEFF)

HEIGHT IETAREA i-ONE STANDARD DEVIATION

BASE 'f all CONTR CTOR A

caf atm CR4t1lJ80-

ACKL99ATO 0tcSIJII(

iTATIC LGODIjj

fits i tSa

T-.I

MA.AI I A .

ALIUE494111 44.111 41.14 lot6

okAIccAfr. lot.

Fiourc 38
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'COMPARIkSON OF NEAR--IELD WITH FAR-FIELD-

EFFECTIVE STATIC LOAD

TYPE CLXEEN G T H eFl -MEAN NEAR-FIELD. PtEFF)

DAMPING ' "'PITCH hNGLE x-MEAN FAR-FIELD, PCEFF)

HEIGHT le vw AREA i-ONE 'STANDARD DEVIATION

BASE i Eto CONTRACTOR

F CCLRUAYI ff~l

'I4T

so TO 1'416

~1.4 p LlB a ON & IS P1.70

Face N12 2

polP. &96 P. &243 Pt6 %.6p.tso

?-J 12 . .17 I.N .1? T.3.

MACH 1.3 1.3 2.1 2.1

ALYITU01 36.06 46.S66. 41.86 11.606

GATACUAFT. INC.

Figure 39
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COMPARISON OF NLAR-FIELO WITH FAR-FIELO -NO

EFFECTIVE STATIC LOAD

T YPrE ftfo, 12 LENGTH 44 VCEr *-MEAN NEAR-FIELD, P(EFF)

DAMPING a C C* PITCH ANGLE T -MEA,4 FAR-FIELD. PCEF 7)

HE 1G:HiT s~A-REA, T i-ONE STANDARr) DEVIATION

BASE 9fi;CONTP ICTO.- TA

a Fi I

ee12S 142 292
Pm',P" L31 PP &30 PS L21~

P.N.

"Ak1.25 1.9 2.6 .

AL I I 46.699 44.599 48,1419,se

Figure 40 AAUP uc
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COMPARISON OF NEAR--FIrEL WITH FAR-FIELD -
T ?

EFFECTIVE STATIC LOAD

TYPE iLNT 13 LENGTH' 4, FW E-MEAN NEAR-FIELD. PCEFF)
DAMPING I CENT PITCH "ANGLF x-MEAN FAR-FIELD,, KEFFI
HEIGHT 12,F99 AREA I i-ONE STANDARD DEVIATION
BASE 42 FEE? CONTR1 CTOR

- &cT "I 
cot ful

of T

STATIC 1.414.

OIFP

so TOI 1)"

pin I

,.....,oP. ?.IS ., -

1. .20 T, .3? 1. .2? 1. ,39

PACN I.3 .1 3.1 2.?

ALTIUII , 40 40.5 6 45.00 1

Figure 41
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COMPARISON OF NEAR-FIELD WIT FA-IL-
EFFECTIVE STATIC LOAD

TYPE 949uiut Z4 LENGTH 22 *-MEAN NEAR-FIELD, PCEFF)
DAMPING I* cit PITCH ANGLE K-MEAN FAR-FIELD, PCEFF)
HE ISH T u.10 0vi AREA i-ONE STANDARD DEVIATION
BASE to M CONTRACTOR A

TT

3f I i I

16@ Cal lot 23

P.- L31 LP 9 91 Pr 2LI3 P. tA

.37 J3 .41

Figue .42
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COMPARISON OF NEAR-FIELD WITH FAR FIELD-

EFFrECTIVE STATIC LOAD

TYPE ILVNEENT 14 LENGTH 32FI -MEAN NEAR-FIELD, P(EFF)
DAMPI1 .3 1 'fctof PITCH ANGLE x-MEAN' rAR-FiELO P(EFF)
HEIGHT 14.6.'"' AREA i-ONE STANDARD DEVIATION
BASE as'"CONTRACTOR

STATIC LSO0.. ~

P( coop I I
I

P .34VLi S .11S 010

m~alN 
IlLS

P~lP. LSIt pp.1.46 ~ P. 2.2 P. 1.6%

MACH 2I.S T

*ITACQAPT. INC.

Figure 43
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COMPARISON OF NEAR-FIELD WITH FAR-FIELD

EFFECTIVE STATIC LOAD

T7PE 6%.2"c : LENGTH 32n' a-MEAN NEAR-FIELD. P(EFFJ
DAMPING t OtE"7 PITCH ANGLE x-MEAN FAR-FIELD, PCEFF)

HEIGHT ;,.st Flat AREA i-ONE STANDARD DEVIATION

BASE is #919 CONTROCTOR A

ACCELISAT I cul

SAfIC LOA* I

--- 4-----------

of i Is-lot 293

Spo L0 pa L38 19 Ow Ll pl "

OI .ll , L1 1 21 1.4V

P?.P~ k 

N3 ""' 13 
? .ai N* .4

V. as 1. .31 1- .33 . a
RAC14 1.10 t.'s a..,

Figure 44
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COMPARISON OF NEAR-FIELD WITH FA -FIELD AY-

EFFECTIVE STATIC LOAD

TYPE ILIs LENGTH 32 "'1 a-MEAN NEAR-FIELD, PCEFF)

DAMPING "pee,, PITCH ANGLE X-MEAN FAR-FIELD. P(EFF)
HEIGHT M.s4,wT AREA i-ONE STANDARD DEVIATION
BASE to FeT CONTRACTOR 0

ACCelEATIW clUIE -

IFVECTivg

STATIC LSAS

51 {I {I
PIEFF) a

P. ., P. &,0 0. P.

Ml._ 1.01 .36 V..26 I .26 V..32

Pg P . .&0 Pv 3.26 P .,

A R-FI LO 

N \ * 
\ 4

\ .2 T. .2. 1. .3
M.A I, .2 8.1

ALTIIullf $0.608 4t,1 411.10 $9.04.

9AIACIAPI. tlc.

Figure 45
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COMPARISON OF NEAR-FIELD WITH FAR-FIELD -

EFFECTIVE STATIC LOAD

TYPE ILEMENT to LENGTH of F9T o-MEAN NEAR-FIELD, P(EFF)

DAMPING I le c.T PITCH ANGLE x-MEAN FAR-FIELD. PCEFF)

HEIGHT 24 FEET AREA i-ONE STANDARD DEVIATION

BASE of FEET CONTRPCTOR A

cayui -C111194101- -

A.CILETIC € CQU IS

STATIC LOAG

I' ,

E FFCTIVE

STATIC P .0 IS ,.aa ' O

VIP. 2.50 P. 2.E P. 272 .69i

ratt

Il 81 LSIl

S.1 P. .) p. .111 0. t.46

AA-FA AC0

.31 , f .33 Y .12 T .4!

A1L1ItUOt 4lO99 44.1199 49.590 61.809

041490AFT, INC.

Figure 46
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COMPARISON OF NEAR-FIELD WITH FAP-FIELD --

EFFECTIVE STATIC LOAD

TYPE ELEENT If LENGTH * fr o-MEAN NEAR-FIELD. PCEFF)

DAMPING a Pcm comT PITCH ANGLE x-MEAN FAR-FIELD. PCEFF)

HEIGHT 24 PT, AREA i-ONE STANDARD DEVIATION

BASE so ,EET CONTR CTOR 9

6 * IRPRlSuR I OWIIF~fSJT[

r cllla- It~t0# -

ACCILIRATIO 
CRUIS F]

S

PP,

P. 1.94 o L I

1111 ICTlILO

PAII-P lLS

PAR-P ELI I

1.1. .2? I. .. o ..3
MAC" .2. 2.2 2.1

61.1171191.11 41.1164 41.440 30.401

DATCRAPI. INC.

Figure 47
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COMPARISON 0F7 NEAR-FIELD WITH FARJ-FIELD-

EFFECTIVE STATIC LOAD

TYPE ~ to .1W" 1 LENGTH I## frill .- MEAN NEAR-FIELD. PCEFF)

DAMPING i 9 clnt PITCH ANGLE x-MEAN FAR-FIELD. PCEFF)

HEIGHT is# FEE AREA i-ONE 3TANDARD DEVIATION

BASE too F991 CON TRACTOR A%

A cc~ni~ro c fgig j

pt~ppI
tropt

0 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Ie is Its lot

.3\. F'..4

Y. .31 . .3 1\'1. .It

44 12340.132si . 121

F i re 48
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COMPARISON OF NEAR-FIELO WITH FAR-FIELD -

EFFECTIVE STATIC LOAD

TYPE ILININT 17 LENGTH Aleelqv *-MEAN NEAR-FIELD. PIEFF)

DAMPING I POO cint PITCH ANGLE x-MEAN FAR-FIELD. PCEFF)

HEIGHT if.$ pct AREA i-ONE ,STANDARD DEVIATON

BASE Is$ Pltt CONTRICTOR u

II.IAII¢1CIItEl ob.

CILISA? 20 CRUM 

II
4

( PiPl) I

is v voQlt

P l. -4P &1 9 LisPegg" \1 'r
V54 .o v .,10 v. f..I*

*egg~ L Po LIS P. 0.111 0. JIad P. SAO

WACO i.I 1.*?

A%. t I Tve %P4,11e 414. 1 of 41.le 1. 1*8 11 . 6

SAvACS.,?. l1uc.

Figure 49
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COMPARISON OF NEAR-FIELD WITH FAq-FIELD 1

EFFECTIVE STATIC LOAD

TYPE EL(ERIO to LENGTH #. , -MEAN NEAR-FIELD. P(EFF)

DAMPING I PeIM PITCH ANGLE i-MEAN FAR-FIELD. PCEFF)

HEIGHT M fes' AREA i-ONE STANDARD DEVIATION

BASE lot 010 CONTRACTOR Is

Cc TILIOW- SilTi*IOw-

I.I -

II~CTlvi _

StAtIC LAO

C
as c I 163

ow L31 Pp L38 I oP L2? 1_46O

1..1 . .4 T..1V4

restf &90 p. Lot P L71 1.4 0

FAS-P IgikS

.. .41

MAC. 1.21 1.$ 1.0 I'l

Akp t 1 TU1 4009 44.3119 $11.1111 111. off

eatactAf?. Inc.

Figure 5C
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COM~PARISON OF NEAR.-FliK 0WITHi PAR-FIELD
EFFECTIVE STATIC LOAD

TYPE WLNW to LENGTH 1#9 o'wa o-MEAI~ NE;.R-F IrLO. P,. cFp
DAM~PING t Psncsny PITCH ANG'LE x-i!At# FA' sFIELID, PCEFF)
HEIGHT a@FITe ARLC i-ONE STANOARf D EVIATION
BASE Is@ ' ~ CNTRtrT OR u

6 twitSum

Gtl LORO L L
aQ T

ft

Fal P.s 1 0OpL6P LSp. 1.94

P- .24 .2. . J.s

04H .3 4*.2S 43.0

Figure 51
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COMPARISON O' NEAR-F ! ELD WITH FAR-FI LD Now

'-FECT.YE STATTC _e'J--

TYPE CLIRKUT . LENGTH ,o Fti3 *-MEAN NEAR-vTI EL D , PCEFF)
DAMPING % PxQ CftT PITCH' ANGLE x+-MEAN FAR-FIELD. P[E-FF3
4EI+GHT ;@0,- Fil tEA t-C-NE STANDARO DEVIATION

BASE Al* l( ,iy ONTRACTOR a

5' i~ !i

4,

VIAI LOAD

114

.a +
?0le Or&4O 62 F16

.23 I .1 .3

MAH12 .2 825

AL.. VI I~ 40.0,9III 44.11994 , +) b+ 41

SAVA.A NCII.

Figure 52 !
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4 look quite similar, Even so, the near-field or t-hird order
theory wouc give tower intensity value- or the a veraqge for
all coriditlions, This results probably because thi-. negative
impulse is somewhat smaller for near than for the symetric
far-field waves in all con~ditions.

At this point, we mrust repeat that 'the near-field theory should
not be confused with near-field condition5 . T,:2 near-field
theory gives a finer approximation ofl the noomn wave than the
far-field theory. Near-field conditlons, on the othier hand,
are 4those where the observer is in such a position t !at auxil-
iary shocks from various parts of the aircratft can still be
di stinguished.

The above table can indicate what is causing the near-field
intensity to be lower than the far. DAF is -(.,li7t%. ely unchanged
but the P(max) ratios are virtually the same as the P(eff)
rati os . Near-field intensity is lower because of lower effective
loading feedback conditions. One might question, theo-efore, the
wave fabrication technique, but the identical procedure was usea
in each case.

Ratios of standard deviation for far vs. near-fiele values of
P (max), PNeff) and OAF were compared in a similar manner as that
above for mean values, The results are presented below:

Ratios fcr Far vs. Near-Field
Values of o[P(max)], o[P(eff)] anid uIDAF)

_______Contractor AContractor B

Condition o[P(max)] a(P(eff)] c(DAF) c[P'max)] .7[P(eff)] oIDAF)

1 1 36 1 .26 1 .08 1,4 9 1 .43 1.27
2 1 .36 1 .26 1 .04 1 .49 1 .25 1 13
3 0.98 1.09 1.04 1.19 1.12 1.20
4 0.99 1.03 0.88 0.96 1.04 1.04

The standard deviotion ratios of intensity vary little from the
ratios of the mean. This indicates that no significant differ-
ences in the coefficient of variation should exist between near
and far-fiellA cond-!Lions.

As a final ob eriatior,, coef-icients of variation for P(eff)
were computed for selected waveforms and elements (Appendix B).
It wa! rGted in all cases tltt they were lower for P(eff) that,
for e ither Pimax) or the 40 percent value introduced into the
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peak free-field overperssure during computation. This suggests
that the coefficient of variation for structural damage to any
one particular element will be lower than that expected for free-
field overpressure.

Some feeling for differences between near-field and far-field
(N-wave) waveforms car be obtaired by comparing their Fourier
spectra. The spectrum of an N wave of the form shnwn below is:

p t

POW) 2P T cos T + 2 sin (10)

The high frequency asymptote of the peaks is given by,

2P
P(jJ) j 0 (11)

and the low frequency asymptote by,

pOj ') j Po w T 2 12

6

If a near-field wave is approximated by the sum of two N waves,

p1  l 2. --- 2 - .. ..

K-T1/2
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its spectrum is given by,

Poj")=.J Lw T cos I + 2 sin _Tl

j2P F ;T T 2 si wT2l (1)

T2 2 7Tj

The coriresponding high frequency and low frequency asymptotes
are given by,

p(jw) z j2 (PI + P2 ) (14)

and

P(j) 6 (PiTl2 + P2 T2
2 ) (15)

Examination of the asymptotic behavior for the two cases in-
dicates that, wo, the peak of P(jw) ,fwill be shifted to a
somewhat higher frequency for the near-field case. The high and
low frequency asymptotes for Lne N-wave intersect at a frequency,

0o, determined by the equat-ion,

20 PuI0 T0 2:2o = jiooo

0 6

or

W = 12/T 0  (16)

in reality, the near-field waveform is not symetrical as shown
above. It looks more like the following:
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... T 1/2 - --- "

P2 t r
- T/2 -

And:

P(j,,) j K Tl  cos TI + 2 sin '

T I - 2 T

+ 2 - (coslt j-sin .t) 2 sin 2 - co (17)
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The spectral envelopes of such a function lies, for 'he most
part, below those for both the symetrical near-field and far-
field cases. Unfortunately, reality is still not modeled even
with the more complex waveform, because the positive impulse
s'ift suggested by Young (33) is not yet introduced into the
wave. Introducing this added effect would have the effect of
lowering the true near-field spectral envelopes in the fre-
quency ranges of interest even further, keeping maximum posi-
tive overpressure constant.

The results derived seem to correlate with those derived during
damage tests. During investigation of glass breakage, Maglieri
et al (34) showed that the F-104 aircraft, which generates a
somewhat cleaner signature in the near-field than does the F-105,
was more effective in breaking glass than the F-105 at equal
free-field overpressures. This would suggest from a gross stand-
point that either: 1) distorted waveforms produce lower inten-
sities than the clean N-wave; or 2) waveforms distorted in the
F-l04 manner produce greater intensities than the clean N-wave.
Unfortunately, no clean sonic boom N-waves could be generated
it the high overpressures necessary to break the glass and check
the suppositions. Nevertheless, the less distorted waveform
broke m're glass than the more distorted one.

Simple intensity quantities have been suggested by Mayes and
Newman (35) and Wiggins (17) based on the response spectrum
technique. Maximum overpresstir. governs at certain frequencies
and positive impulse governs at others. Results given below
suggest that this criteria could be improved, however.

C. Effects of Airplane Size on Rackinq and Plate Intensities:

The intensities from far-field wdves for the F-104, B-58, XB-70
and the two SST's were averaged and normalized with peak free-
field overpressure for the six racking elements considerel (see
Appendix B). The relative results are shown in the table below:

Normalized and Averaged Values of Far-Field P(eff)

For the 6 Racking Elements Considered

F-104 B-58 XB-70 SST

Mean i(sec.) n.082 0.141 0.230 0.410
Mach No. 1.50 1.22 1 86 2.7
'.p (psf) 1.60 2.50 1.80 1.66
Normalized 2.00 1.80 1.43 1.27
P(eff)(psf)
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The above table shows that racking decreases as T and Mach
number increase. Comparing only the racking values for the two
small houses revealed virtually the same results. For plate
vibrations, the reverse seems to be the case.

Niormalized and Averaged Far-Field Values

of P(eff) for 12 of the Plate Cases Consicered

F-104 B-58 XB-70 SST_

Mean - (sec.) 0.082 0.147 0.230 0.410
Mach 1.50 1.22 1.86 2.7
Ap (psf) 1.60 2.50 1.80 1.66
Normalized 0.80 1.31 1,31 1.44
P(eff)(psf)

The above table shows -hat plate vibrations can be larger under
equal free-field overpressure SST's than F-104's. This might
explain why the internal pressures under B-58 booms are greater
than those generated by F-104's. Of course, all statements made
are general and might not be true in specific instances.
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ELEMENT NUMBERI

LOADING WAV~E RACKING TYPE
0 =PEFF
X =LOADING IV

-- 7--.- -

4.0.4'-

4.0 4

+ v

7v T

7 .I
w . .

0. .1 .t .5 .4 .S. . . 0

TIME (SEC*)



xEOdE al~ .7 .22
A' T IrIu3E 2 ' O 0 0
ACTUAL PRut-ILE wT. 4 2 3,300"
ELEMENT NUmBrER

LOADING WAVF RACKING TYPE

X zLOADING WAVE

4.0

Lf.0 . .~. .. .

9.0~LfLJ- -- - - -

-- -- - - - .. .

t.0.

to ..
T*I [M C3



FAR FIELD THEORY
XB-70 1,22
ALTITUDE 27. 000
ACTUAL PRO ' ci.E WT 4239900
ELEMENT NUMBERI

LOADING WAVE RACKING TYPE
0 PUFF

X LOADI~NG WtVE

~1 V

.. ~IL 4i

.10 it0 40 .t ____0
TIME (SEC

1-; 4A -8



RECORD DATA £

x e- - r 1.40
ALTTDE 38.700
ACTUAL PROFILE wT. '357,.000
ELEMENT NUMBER

LOADING WAVE RACKING TYPE
0 PEFR7
X LOADING WA'vE

1...................................... .....

I.N
IL _

0.~~~. . ..... .f-..- ._

............................................................... .... ......

__~~.. ........~ >V#

TiME (SEC)

A 49



Fr

FAR FIELD THEORY
X8-70 1.40
ALT ITUDE 38,700
ACTUAL PROFILE WT. 357,000
ELEMENT NUMBER I

LOADING WAVE RACKING TYPE
0 ='PEFF

X=LOADING WAVE

1 ~ - .......... , _____4

LLi t

4- 
____j

crT j.
X - 4jL

-A-

T t

(' - , - . - -- -I , . +

V+

SO ... -- *

I ~ ~M (SEC) ......



RECORDED DATA
XB-70 1.86
ALI IT OCE 48.000
ACTUAL PROFILE WT. 352, 000
ELEMENT NUMBERI

LOADING WAVE RACKING TYPE
0 =PEFF
X =LOADING WAVE

4_

4- ___n 4

_ t 4--4TZ -

T- 4-"

A-



FAR FIELD THEORYf
xB-70 1e

ALTITUDE 49, 0100
ACTUAL PROFILE WT. 352.000

ELEMENT NUMPER I

LOADING WAVE RACKING TYPE~
0 =PEFF
X x LOADING WAVE

-4 - -V-

t4- ~ -- ~ - '

I

4 --

.iH t - tjIjff

-e~ IP~ 1r I} i

TIME (SEC)

A-52

MINIM~~UUI
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I

Appe~idix a

1

TABULATED RESULTS

4

V

4'V
V

I
I

- *Wfltyt~twg
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1$MNO



ELEMENT TYPE CCNTRACTOR MACH ALTITUDE FIELD
I RACK A 1.25 40,899 NEAR

PMAX 3.31 2.16 3.37 2.16 3.37 2.16 3.37 2.16 MEAN 2.76 S.D. I.06
PEFF 4.83 3.76 4.72 3.71 5.50 4.23 4.61 3.46 MEAN 4.35 S.D. 1 53
OAF 1.46 1.74 1.40 1,72 l.'3 1.96 1.37 1.60 MEAN 1.61 S.D. 0.20

ELEMENT TYPE CCNTRACTOR MACH ALTITUDE FIELD
I RACK A 1.25 40,899 FAR

PMAX 4.3f6 2.54 4.36 2.54 4.36 2.54 4.?6 2.54 MEAN 3.45 S.D. L 45
PEFF 6.42 5.24 5.85 4.16 5.97 4.54 6.06 4 82 MEAN 5.' S.D. 1.88
O&F 1.47 2.06 1.34 1.64 1.37 1.7, 1.39 1.90 MEAN 1.62 S.D. 0.27

ELEMENT TYPE CCNTRACTOR MACH ALTITUDE FIELD
1 RACK A 1.50 44,599 NEAR

PMAX 3.15 2.13 3.19 2 10 3.21 2.13 3.20 2.13 MEAN 2.65 S.D, 1.01
PEFF 5.44 4.11 4.77 3.18 4.74 3.37 4.80 3.48 MEAN 4.24 S.D. 1.56
DAF 1.73 1.93 1.50 1.52 1.48 1.59 1.50 1.64 MEAN 1.61 S.D, 0.16

ELEMENT TYPE CCNTRACTOR MACH ALTITUDE FIELD
I RACK A l.50 44,599 FAR

PMAX 4.07 2.55 4.06 2.52 4.04 2.55 4.03 2.55 MEAN 3.30 S.D. 1.31
PFFF 5.88 4.68 6.58 4.69 5.63 3.66 5.75 4.20 MEAN 5.13 S.D. 1.88
OAF 1.44 1.63 1.62 1.86 1.39 1.43 1.43 1.65 MEAN 1.58 S.D. 0.19

ELEMENT TYPE CENTRACTOR MACH ALTITUDE FIELD
I RACK A 2.00 49,599 NEAR

PMAX 3.62 1.85 3.60 1.83 3.59 1.80 3.57 1.45 MEAN 2.66 S.D. 1.30
PEFF 4.92 2.92 4.93 2.83 5.06 3.06 4.73 2.07 MEAN 3.81 S.D. 1.69
OAF 1.36 1.58 1.37 1.55 1.41 1.69 1.32 1.43 MEAN 1.46 S.D. 0.13

ELEMENT TYPE CCNTRACTOR MACH ALTITUDE FIELD
I RACK A 2.00 49t599 FAR

PM,'X 3.62 2?GC 3.60 2.02 3.60 2.01 3.60 1.70 MEAN 2.77 S.D. 1.-4 -

PEFF 4.97 3.10 6.00 3.86 5.50 3.29 4.76 2.27 MEAN 4.22 S.D. 1.84
OAF 1.37 1.52 1.66 1.91 1.53 1.63 1.32 1.34 MEAN 1.54 S.D. 0.20

ELEMENT TYPE CCNTRACIOR M'ACH ALTITUDE FiELD
I ACK A 2.70 65,000 NEAR

PMAX 2.49 1.05 2.47 1.04 2.67 1.19 2,-j6 0.77 MEAN 1.79 S.D. I. oi
PEFF 3.25 1.57 3.29 1.65 3.64 1.75 3.36 1.07 MEAN 2.45 S.D. 1.28
OAF 1.31 1.50 1.33 1.59 1,36 1.47 1.26 1.38 MEAN 1.40 S.D. 0.11

ELEMENT TYPE CCNTRACTOR MACH ALTITUDE FIELD
I RACK A 2.70 65,000 FAR

PMAX 2.48 1.15 2.46 1.11 2.66 1.26 2.,? 0.85 MEAN 1.83 g '. 0.97
PEFF 3.86 2.08 3.20 1.69 3.82 1.99 3.74 1.34 MEAN 2.72 S.D. 1.34
DAF 1.5 , 1.81 1.30 1.52 1.43 1.58 1,42 1.59 MEAN 1.53 S.D. 0.15

B-3



ELEMENT TYPE CCNTRACTOR MACH ALTITUDE FIELD

I RACK 8 1.3 38,000 NEAR

PMAX 2.77 1.94 2.85 1.94 2.84 1.94 3.09 1.94 MEAN 2.41 S.D. 0.91

PEFF 4.55 3.49 3.90 3.13 4.79 3.80 5.22 3.76 MEAN 4.08 S.D. 1.46

DAF 1.64 1.80 1.37 1.61 1,69 1.96 1.69 1.94 MEAN 1.71 S.D. 2.19

rLENENT TYPE CCNTRACTOR MACH ALTITUDE FIELD

I RACK B 1.3 38,000 FAR

PMAX 4.03 2.52 4.01 2.52 4.00 2.52 4.36 2.52 MEAN 3.31 S.D. 1.34

PEFF 5.9e 5.13 6.67 5.C9 5.54 3.85 5.58 4.09 MEAN 5.24 S.o. 1.89

DAF 1,48 2.04 1.66 2.02 1.39 1.53 1.28 1.62 MEAN 1.63 S.D. 0.28

ELEMENT TYPE CCNTRACTOR MACH ALTITUDE FIELD

1 RACK 0 1.5 40,500 NEAR

PMAX 2.85 1.96 2.88 1.91 2.91 1.96 2.90 1.96 MEAN 2.42 S.D. 0.91

PEFF 4.22 3.29 4.76 3.60 4.65 3.31 4.33 2.88 MEAN 3.88 S.D. 1.40

DAF 1.48 1.68 1.65 1.88 ).60 1.69 1.49 1.47 MEAN 1.62 S.D. 0.14

ELEMENI TYPE CCNTRACTOP MACH ALTITUDE FIELD

I RACK E I.'j 40,500 FAR

PM4X 4.06 2.41 4.05 2.36 4.03 2.41 4.02 2.41 MEAN 3.22 S.D. 1.33

PEFF 5.6C 3.66 6.24 4.57 6.43 4.47 5.42 3.30 MEAN 4,96 S.D. 1.93

D F 1.38 1.52 1.54 1.94 1.53 1.15 1,35 1.37 MEAN 1.57 S.D. 0.22

ELEENT TYPE CCNTRACTOR MACH ALTITUCE FIELD

I RACK 8 2.2 45,000 NEAR

PMAX 3.31 1.'69 3.42 l.71 3.41 1.70 3.40 !,o)6 MEAN 2.53 S.D. 1.21

PEFF 4.47 2.69 4.71 2.60 4.84 2.72 4.18 2.34 MEAN 3.64 S.D. 161

OAF 1.35 1.5) 1.38 1.50 1.42 1.60 1.41 1.50 MEAN 1.47 S.D. 0.09

FLE .T TYi-: CCNTRACTqR MACH ALTITUCE FIELD

I RACK B 2 .2 45.000 EAR

PMAX 3 31 1.74 3.67 1.72 3.65 1.69 3.64 1.66 MEAN 2.63 S.D. 1.29

PEF F4 2.c4 4.79 2.69 5.8i 1,28 5.11 2.43 MEAN 3.90 S.f). I.40

OAF 1 . 3 1.4b 1. 31 1 .56 1.60 1. 14 1.41 1.47 14EAN 1.51 S.D. 0.20

ELEM2\ TYPEF CF7NTR ACTTT MACH ALT I I U[k> I ELt'

1 RACK p 2.7 59,000 NEAR

Pm IX 2.52 1.27 2.50 1. 6 2.72 1.19 2.il 0.77 MEAN 1.82 S.D. 1.03

PEFF 3.3C 1.~0 3.34 1 2 . t) 1.74 3.41 1.08 MEAN 2.,.1 S. . 1.30

DAF 1.31 1.50 1.14 1.54 1.36 1.46 1.26 1.39 HEAN 1.39 S. ). 0.10

c1- E, N I T YPE CCNTRACTC ICrH ALT ITWEE f IELC

I RACK P ?.1 59,000 [A,

P'AX 2.4'1 1.15 2.46 1.11 2.66 1.2 2 .?.t 0.5 MEAN 1l9 S.). 0.97

P E F 3. - 2.I]9 3.20 1. 70 3.83 2.)1 3.75 1.35 ME AN 2.72 S.D. 1.34

OF 1,5 1 W, 1.30 1.5 1 1. 14 1.41 1.60 MEAN 1.51 S. . 0.15

4 la ,



ELLE NT TYPE CUNTRACTOR MACH ALT iUCE F A'EL

2 RACK A 1 .2. 40, 899 NFA"

PMAX 3.26 2.16 3.32 1.91 3.31 1.90 50 2.16 MEAN 2.u4 S.D. 1.10

PEFF 4.36 ".16 5.27 3.27 5.04 2.92 3.9? 2.49 MEAN 3.80 S.D. 1.56

DAF 1.34 L.47 1. . 7 1 1.52 1.54 1.12 1,16 MEAN 1.43 S.0. 0.21

ELEMFNT T Vo : CCNTRACT'R PACH ALT ITU CE FIELC
2 RACK e 1.25 40,899 FAR

PMAX 4.05 2.54 4.03 2.25 4.01 2.23 4.36 2.54 MEAN 3.25 S.D. 1.38
PEFF 5.81 3.89 5.36 3.C7 6.2() 3.92 6.11 1.67 MEAN 4.75 S.D. 1.94

DAF 1.43 1.53 1.33 1.37 1.5, 1.7s 1.40 1.45 MEAN 1.48 SD. 0.14

ELEPENT TYPF CCNIRACTOR MACH ALT ITUE FIELL

2 PACK A 1.50 44, 599 NEAR
PMAX 3.27 1.90 3.31 1.88 3.33 1.61 3.31 1.59 MEAN 2.53 S.D. 1.15
PEFF 3.q6 2.51 4.55 2.86 5.16 2.85 4.44 2.21 MEAN 3.57 S.D. 1.56

OAF 1.21 1.32 1.3 1.52 1.55 1.71 1.34 1.39 MEAN 1.43 S.D. 0.17

E LE N, TYPe CCNTRACT0q C ACH ALTITUCE FIELC
2 RACK 18 1.50 44,599 FAR

PMAX 4.07 2.25 4 ' ) 6 6 4. 04 1.92 4.03 1.39 MEAN 3.06 S.D . 1.42
PEFF 5.56 4.2b 5.3o 3.22 5,24 2.78 6.00 2.99 MEAN 4.55 S.D- 2.03

OAF 1.61 ].89 J.i2 1.43 1.30 1.45 1.4q 1.59 MEAN 1.51 S.D. 0.19

,CNiI TYPE CONTRACTCR mACH ALTITUIE FIELC

2 RACK A 2.00 49,5,9 NEAR

PMAX 3. 32 1. 5- 3.2 .37 3 .0'4 1.22 3.57 1.00 MEAN 2.28 S.D. 1.32
PEFF 4.11 2,.'2 4.31 2 7 3.87 1.68 4.10 1.36 MEAN 2.97 S.D. .54

OAF 1.24 1.+5 1.31 1. 5 1.27 1.38 1.i5 1.76 MEAN 1.35 S.D. 0.15

tLEW , T TYPE CCNTRACTR R ACr-j ALTITUFE FIELL

2 RACK 6 2.00 49, 599 AR
PMAX 3.41 1.57 3.38 .g? 3.0') 1. ,4 3.69 1.15 MFAN 2.38 7.2. 1.30
PEFF 5.Cc; 2.)6 4.' , 2.53 3.87 1.62 4.41 1.68 MEAN 3.35 S.U. 1.75

OAF .4 1.0 1 .4 1 .6 7 1.25 1. 1 1.23 1. 5 ' MEAN 1.43 S.D. 0.19

FLE N T TYPE C[-NTRACTCR MACH ALt I TUCE FIE t

2 RACK A 2.TO 65,00 NEAR
PUAX 2.3 C . 2,2') : ,5 2.25 0.94 2.02 1.06 "EAN 1.60 S.D. 0.83

PEFF 2.7 1.20 2.8 1.28 2.81 1,.21 2.67 1.12 MEAN 2.00 S.D. 1.06
CAF 1.1', 1.23 1.27 1.32 1.29 1.28 1.3? 1.05 MEAN 1.24 S.D. 0.09

ULL, NI TYPF CCNTRACTU- ACH LTITULEF FIELD
2 RACK A .0 65, 000 FAR

M,4X 2.33 1.20 2.30 0.99 2.2 70.97 2.04 1.08 MEAN 1.62 S.D. 0.83

P F, 2.96 1. 33 2.78 1.15 3.26 1 42 2.89 1.26 MEAN 2.13 S.D. 1.12
0AF 1.27 1. 1,2 1.21 1.17 1. ,4 1.47 1.42 1.17 MEAN 1.31 S.O. 0.12

B- 5



ELEMENI TYPE CON TRAC TR MACH ALTITUDE FI FEt
2 RACK B 1.3 38,000 NEAR

PMAX 2.98 1.74 3.00 1.7? 2.99 1.71 2.99 1.70 MEAN 2.3, S.D. 1.10

PEFF 4.13 2.76 4.56 2.37 4.75 2.77 3.67 ?.12 MEAN 1.45 S.1). 1.44
DAF 1.39 1.58 1.52 1.67 1.59 1.62 1.23 1.25 MEAN 1.49 ;.r. 0.17

ELEMENT TYPE CONTRA(TOR MACH 4LTI iUDE FIELD

2 RACK B 1. 3 38,000 FAR
PMAX 4.03 ?.26 4.01 2.23 4.00 2.21 3.94 ?.2C MEAN 3.11 S.D. '.36
PEFF 6.04 3.73 5.25 2.98 5.58 3.56 6.59 3.7i MEAN 4.69 S. n. i. P
OAF 1.50 1.65 1.31 1.34 1.40 1.61 1.66 1.72 MFAN I. 1 S.D. 0.16

ELEMENT rYPE CONIRACTOR MACH ALTITUDE FI ELD
2 PAC K B 1.5 40,t rO0c NEAR

PMAX 2.99 1.74 3.02 1.73 3.04 1.48 3.03 1.46 MEAN ?.31 S.D. . r
PEFF 5.10 3. ) 4.35 2.61 3.75 1.96 4.13 2.14 MEAN 3.43 S.0. l.

OAF 1.71 1.96 1.44 1.51 1.23 1.12 1.33 1.47 MEAN 1.5r) S.Di. 0.21

ELEMENT TYPE C')NTRACTJR MACH ALTITUDE FIELD

2 RACK B 1.5 40,500 F R
PMAX 4.1( 2.14 4.05 2.14 4.u3 1.83 4.02 1.79 MEAN 3.01 S.D. 1.4
PEF - 6.73 4.39 5.81 3.46 5.1I9 ?.53 4.95 2.56 MEAN 4.46 5.). 2.3)
DAF 1 .67 2.04 1.43 1.o? 1.29 1.39 1.23 1.43 MEAN 1.51 S ; . ).2(,

tLEMENT I'(PE CXoTRACTOR MAACH At LTDE FI FLD
2 R ACK 2.? 45,00C NEAR

PMAX 3.12 1,24 3.08 i.20 3,04 1.1 J,. 4 71 3 MEAN 2., , . 1.14

PEFF 3.75 1. &1 4.23 2.16 1.94 1.1q 3.£8 - F N . ,; 5.f. 1..-
D 1F 1.20 1.5' 1. 1,4 1.1 4 1 .2 . 3? 1o'1 1 0 ', FAN I. S '

. .

ELEMENT T'Pr i'-41 RA(C T8 I APH A. T 1UD) F I

A' ~AK 2 2 0 c21
PMAX 3.,)7 1 . (' 0 1 1. 04 . I 1.?q 2. 1. 1 4 MEAN '.1 * ' I
PE-FF 4.71 2.3 ? ,.8 1. ,2 3. ,,, .48 A . ,. 12 .2. !.-,'

3 f 1.h1 I , 1. . 1. 70 i 7 1.2 1. ) AN 1.." 1 1 1) 1,

'T y A * &,NT 4A' T.. , T I (I!1t

k ~ ~ ~ , 7 q~,Ij \-A
,- P U,**& . ,-- , ',4- . A , ' . +1. ~ '.3 2 k. )h ,2 2h 1,.7 4 , N i .,, . q .. ,' ..

1k : NI I YP't 1)-. ~ I.T Ll) ' ; A, T I TI F *II q

,2 :AL\ 2 ' ,.{ ~

2A> 1 . 27 1. I l. 1 1. 17 I - 1. * ,4 1.41 1 . 1 1 . ' jA . 1I 8 . .!.'



fiEL ,T N I T - CCHTR 8CT C ALII TUCE FIEL)

RAu A 1.25 40,899 NEAR
PM X 3.42 2, 7 4 ?.4 .7 3.43 2.61 3. 42 ?.6L MEAN 3.0" S.D. 1.04

PEFF 5.45 4.13 5. 10 3. 3 4.6 3.30 4.36 3.07 MFAN 4.2I S.D. 1.,

'AF 1.5 1.51 k.4,) I 4o 1.34 1.?3 1.27 1.16 MEAN 1.37 S. C. 0.15

ELE'I Ni TY3 E CCNTRA TC ACH ALT ITUiCE FIELD
3 R1,CK A 1.25 40,899 FAR

PIX 4.1' 3.29 4.17 3.23 4.16 3.17 4.15 3.11 MEAN 3.68 S.D. 1.27
PEFF ).6' 4.11 5.16 3.62 5.1i 3.51 5.89 4.20 MEAt, 4.89 S.D. 1.87

DAF I.5. 1.4- 1.24 1.i2 1.24 1.Ii 1.42 1. 35 MEAN 1.32 S.D. 0.17

tLEENT TYPE ECN TRACTCR "ACH ALTITUDE FIELD
3 ACK A 1 .-0 44, 599 NEAR

PMAX 3.36 2.53 3.30 2.33 3.29 2.26 3. 2 2.04 MEAN 2.80 S.D. 1.04

PEFF 4.41 3. 16 5.47 4.02 5.77 4.13 4.91 3.26 mEAN 4.42 S.D. 1.66

0O F 1.31 1. 12 1.66 1.72 1.-5 1.83 1.50 1.60 YEAN 1.59 S.D. 0.19

FLE N T TY0 U CE NTRCTOR MACH ALT ITUDJE FIELC
RACK A I .50 44, 59Q FAR

P'AX 4.0? 3.32 3.#3 2.30 3.97 2.71 3.)9 2.13 MEAN 3.36 S.D. 1.26

tcEFF 7.CS 5.19 5.55 3.q 4.82 3.22 4.73 2.99 MEAN 4.68 S.O. 1.98
[AF 1.76 1.1 1.3- 1.4C 1.22 1.19 1.19 1.23 MEAN 1.39 S.D. 0.23

LE K NT TYPE CCNTRACTCR ACH At TI TUCE FIELD
3 ACK A .00 49, -99 NEAR

PmA X 1.3 2 . .2o: 1.83 3.20 1. 7 3 . 3 1.94 MEA " 2.59 S.D. 1.12
P FF ,t.3C C . 12 4.7) i.32 .3b 2- O 4.12 2.57 MEAN 3.67 S.D. 1.41

IF I.> 4.'tD 1.81 1.3 I l 8 1 20 1. 33 MEAN 1.46 S.D. 0.21

•iE " TYP: CENTRACTOR ACH ALT ITO[5 FIELC

puMi 1 37 3,74 1.0- 3.23 .7 3 .43 2.0 E N 2.b5 S.D. 1.10
PEF 5.9L q. - .13 3.'.5 4' 6 .43 4. 12 2.59 MEAN 3.96 S.D. 1.71
OAF 1. 7, 1. 41 1 b 1.7 1 1 .40 1.20 1.25 EIN 1.51 S.D. C.29

'LC NI TYP F N TRACT R ' ACH ALT ITU I L
4ACK A 2.70 65,320 NEAR

PZ, 2 2. 3 1 2 34 1.22 2.24 1.0- ME AN 1.80 S.[U. 0. 1

PEF F 2 . 3. 2. 1 .8 1.73 ? .5 1 . MEAN 2.48 S.D. 1.01
AF 1.37 1 . I . I . 7 1. 2 1 . 4, 1.1 1 . I9 MEAN 1.41 S.D. L 0. PR

F N Y CC N! R AC T R -ACH AL TI TLJCE F I EL C
. RC A ,. .7 5O 5,323 FAR

PM 2.'A 1.,
"  1.34 2.,3 12 ?.24 1,11 MEAN 1.84 S.D. 0.81

P ElF ,51 . ?.? 1.71 2.8 t 2.g5 1.70 MEAN 2.46 S.O. 1. 01
2,F 1.41 1.17 j.33 1.18 I. 1 1 .27 1.53 MEAN 1.36 S.(. 0.15



ELEPENI TYPE CCNTRACT R MACH ALTITUDE FIELD

RA K B 1.3 38,00u NEAR

PMLX 3.09 2.53 3.07 2.48 3.06 2.43 3.09 2.38 MEAN 2.77 S.D. 0.93

PEFF 3. 7 2.92 4.77 3 6 5.27 3.97 4.95 3.55 'EAN 4 .10 S. D 1.52

DAF 1.23 1i 5 1.55 1.46 1.72 1.63 1.60 1.49 MEAN 1.48 S.D. 0.20

ELEMENI TYPE CENTRACTOR ?ACH ALTITUDE FIELD

3 RACK e 1 .3 3B,000 FAR

PM4X 4.16 3,28 4.15 3.22 4.14 3.16 4.14 3.08 MEAN 3.67 S.D. 1.26

PEFF 5,OC 3,53 5.69 4 34 7.27 5.39 7.44 5.29 MEAN 9. ,9 S.D. 2.17

DAF 1,2C 1.08 1.37 1.35 1,76 1.71 1.30 1.72 MEAN 1.50 S.D. 0.28

ELEMEN1 TYPE CCNTRACTOR MACH ALTITUDE FIELC

3 RACK F 1 o5 40,500 NEAR

PHAX 3.06 2.33 3.01 2.16 2.99 2.09 3.03 1.86 MEAN 2.57 S.D. 0.95

PEFF 3.803 3.03 3.71 2.76 4.41 3.21 5.07 3,58 MEAN 3.71 S.D. 1.39

DA., 1.21 1.30 1.23 1.28 1.47 1.53 1.68 1.92 MEAN 1.46 S.D. 0.24

ELE L .T TYPE CCNTRACTOR MACH ALTITUBE FIELO

3 RACK p 1.5 40, 500 FAR

PMAX 3.94 2.97 3.93 2.67 3.91 2.59 3.90 2.30 MEAN 3.26 S.D. 1.25

PEFF 4. 8C 3 .6 4.71 3.19 5.18 1.71 c.33 .26 MEAN 4.44 S.D. .74

IAF 1.22 I17 1.20 1.20 1.32 1.43 1.62 1.85 MEAN 1.38 S.C. 0.25

ELEOENT TYPE C!NTRACTOR MALH ALTITUDE FIELD

3 Rj ( p 2.2 45,000 NEAR

PM AX 3.13 1,9 3.09 1.B0 3.06 1.58 3.02 1.55 MEAN 2.41 .D . 1.04

PEFF 3,75 2.56 3.76 2z49 3.67 2.37 '67 2.25 MEAN 3.07 S.D. 1.19

DAF 1.2 C 1.32 1 ,2? 1.38 1,20 l.41 1.21 1.45 MEAN 1,30 S.D. 0.10

E LE T -, N TYPE CCNTRACTCR ACH ALTITUCE FIELD

3 R 8 2.2 45,000 FAR

PMAX 3.25 2.05 3,22 1,88 3.18 1.69 3.14 1.62 MEAN 2.50 S.D. 1.08

PEFF 3,84 2.55 3.t15 2,45 3.77 2.35 4.3i 2.72 ,"EAN 3.23 S.D. 1.28

OAF I 1,9 1.24 1, ?0 1.31 1.19 1.43 1.17 1.68 MEAN 1.32 S.D. 0.17

E L 00E , INT TYPE CNI RACTOR YACH ALT ITUCE FIELD
3 RACK P 2.7 59,000 NEAR

PMAX 2.46 1,49 2,,44 1.31 2.41 1.25 2.29 1.12 ME-! 1.85 S .. 0.83

PEFF 3.33 2.35 3.37 2,22 2,88 1.83 2.72 1.57 MEAN 2.53 S.D. 1.03

DAE 1.35 1.5P 1,31 1.70 1.. 1 1.47 1,19 1.39 MEAN 1.41 S.D. 0.18

SLE?"7 T TYPE CCNTRACfCR ' FC ALTITUCE FIELD

PALK B 2.7 59,000 FAR

PMAX .40 1,55 .4' 1.34 2.38 1.,8 2.24 1.11 MEAN 1.84 S.D. 0.81

P!F 1 3. 5 ," 44 2. ' 1 I 2.80 1.77 2.86 1.70 MEAN 2.46 S.D. 1.01

OAF 1,46 1.57 1.17 1 ' 1.18 1.38 1.38 1.53 MEAN 1.36 S.D. 0.15

B -8



-

T!. , I TY s CCNfR CTr4 MACH AL T I U C E F I EL

4 .CK A 1.25 40, 89 NE AR

2 X .34 ?.! 3.Q 23 3,2 2.75 3.4- 2.70 MEAN 3.10 S.c. 1.02

PEFF 3.0 . 4, ;1 .12 5.13 5.49 4.15 MEAN 4.5-l S.c. 1.57

2AF 1.55 1.39 1.47 1.34 1,4 1.42 1.61 1.54 MFAN 1,47 SF;. 0.09

E T Y0 , NTq AC TR YACH AL3IrUCE FIEL

4 A K A 1.25 40,89'9 FAR

Pm 4. 3 ,7 4. I d .45 4.17 3.25 4.17 3.20 MEAN 3.76 S.D. 1.27

P",f-F 5.74,  .3 7.22 5.57 7.2' 5.34 5.>0 4.20 MEI N 5.70 S.D. 2.12
LAF 1.3? I . b 1.73 1.64 1.75 1. 4 1.39 1 , I utAN 1.51 S.U. 0.20

LE"-T TY"E CCNT2ACTiOD ACH ALTT [ E FIELC
LACK 1.50 44,599 NtAR

PIAX .33 2.60 3.32 ?. 54 3.35 2.5J 3.2" 2. .0 MEAN 2.90 -.D. 1.02

PEFF 6.17 4.77 4.q6 3.65 4.30 3.27 4.16 3.10 MEAN 4.30 S.D. 1.68

OA 1.8 1., 4 1.50 1.4t 1.28 1.31 1.26 1.35 MEAN 1.48 S.D. 0,24

ELEv , T TYP- CCNT qACT CR MACH ALTITUrE FIEL0

R A K A 1.50 44, 599 FAR
PA X 4.02 3.12 4.C0 3.C5 4.02 2.97 3.97 2.76 MEAN 3.49 S.D. 1.23

- FF 5.33 3,,34 5.58 4,.33 6.98 5.11 6.54 4.57 MEAN 5.30 S.O. 1.97

)AF 1.33 1.26 1.39 1.42 1.74 1.72 1.6c 1,66 MEAN 1.52 S.D. 0. 9

ELEPENT TYPE CENTRACTOR IACH ALTITUCE FIELC

4 RACK A 2.00 49,599 NEAR

PMAX 3.3H 2,28 3.36 2.12 3.33 1,95 3.22 1.80 MEAN 2.68 S.D. 1.09

PE FF 4.72 3.56 4.40 3.12 4.39 3.00 4.20 2.82 MEAN 3.78 S.D. 1.40

OAF 1.3q 1.56 1.31 1.47 1.32 1.54 1.30 1.57 MEAN 1.43 S.D. 0.12

ELE PINT TYPE CCNhRACTCR "m ,C H ALT ITUCE FIELD
4 PACK A 2.00 49, 599 FAR

PMAX 3.39 2.47 3.38 2,26 3.36 2.09 3.22 1.90 MEAN 2.76 5.D. 1.07

PEFF 4.4t 1.22 4.41 3.13 5.19 3.74 5.46 3.80 MEAN 4.18 S.D. 1.5f

OAF .32 1.31 1.30 1.38 1.55 1.79 1.70 1.99 MEAN 1.54 S.D. 0.26

EtE;c-NT TYPE CCNTRACTOR MACH ALTITUCE FIELC

4 RACK A 2.70 65,000 NEAR

PMAX 2.24 1.28 2.40 1.47 2.38 1.30 2.36 1.25 MEAN 1.84 S.D. 0.79
PrEF:F 2.8 5 1.96 3.14 2.16 3.07 2.02 3.18 2.17 MEAN 2.51 S.D. 0.97

OAF 1.2e 1.53 1.30 1.47 1.29 1.55 1.35 1.73 MEAN 1.44 S.D. 0,16

FLE £T IYPE CCK.TRACTOR MACH ALTITUCE FIELC
4 RACK A 2.70 65,000 FAR

PMAX 2 31 1.36 2.41 1,58 2.42 1.37 2.39 1.32 MEAN 1.89 S.D. 0.79

PEFF 2.9C 2.10 3.90 2.78 2.86 2.63 3.02 1.98 MEAN '.88 S.D. 1.16

DAF 1,26 .,7 1,62 1.76 1.60 1.92 1.26 1.>O MEAN 1.55 S.D. 0.23

-p-



ELEWEN1 TYPF CCTR.ACTOR 'ACH ALTITUDE FIELD

4 RACK e 1 .3 38,000 NEAR

PMAX 3.OC 2.50 3.00 2.60 3.07 2.50 3.07 2.46 MEAN 2.77 S.D. 0.92

PEFF 5.5C 4.40 5.09 4.16 4.19 3.16 4.20 3.18 MEAN 4.23 5.0. 1.56

DAF 1.83 1.76 1.70 1.60 1.36 1.26 1.37 1.29 MEAN 1.52 S .D. 0.23

ELEY NI TYPE CCNTRACTOR MACH ALTITUCE FIELD

4 RACK 8 1.3 38,000 FAR

PMAX 3.99 3.24 4.16 3.38 4-5 3,24 4.15 3.19 MEAN 3.69 S.D. 1.25

PEFF 7.78 t.22 7.75 6.28 5.99 4.52 5.6 3,90 MEAN 6,01 S.D. 2.32

DAF 1.95 1.92 1.86 1.86 1.44 1.39 l..6 1.22 MEAN 1.63 S.D. 0.30

ELEPENT TYPE CCNTRACTOR MACH ALTITUDE FIELD

4 RACK E 1.5 40,500 NEAR

PMAX 3.03 2.40 3.02 2.35 3.06 2.29 3.00 2.13 MEAN 2.66 S.D. 0.93

PEFF 5.32 4.24 5.79 4.62 5.27 3.93 3.94 2.90 MEAN 4.50 S.D. 1.70

i AF 1.76 1.77 1.91 1.97 1.72 1.71 1.31 1.36 MEAN 1.69 S.D. 0.24

ELEMENT TYPE CENTRACTOR MOACH ALT IljCE FIELD

4 RACK 8 1.5 40,500 FAR

PMAX 3.96 2.97 3.95 2.91 3.94 2.83 3.92 2.63 MEAN 3.39 S.D. 1.2

PEFF 6.41 5.01 7.44 5.80 7.06 5.19 5.40 3.79 MEAN 5.76 S.D. 2.16

OAF 1.62 1.68 1.88 2.0C 1.79 1.84 1.38 1.44 MEAN 1,70 S.D. 0.22

ELEMENT TYPE CCNTRACTOR MACH ALTITUDE FIELD

4 RACK 8 2.2 45,000 NEAR

PMAX 3,32 2.17 3.14 1.98 3.11 1.83 3.08 1.72 MEAN 2.54 S.D. 1.04

PEFF 4.26 3.C3 4.33 3.17 4.99 3.54 4.74 3.12 MEAN 3.90 S.D. 1.45

D4F 1.2e 1.40 1.38 1.60 1.60 1.93 1.54 1.81 MEAN 1.57 S.D. 0.22

ELENENT TYPE 'CNTRACTOR PACH ALTITUDE FIELC

4 RACK 8 2.2 45,000 FAR

PMAX 3.33 2.30 3.27 2.09 3.23 1.91 3.20 1.73 MEAN 2.63 S.D. 1.07

PEFF 4.33 3.20 5.39 3.87 5.79 3.99 5.14 3.37 MEAN 4.38 S.D. 1.67

DAF 1.3C 1.39 1.65 1.85 1.79 2.09 1.61 1.95 MEAN 1.70 S.D. 0.27

ELEVENT TYPE CCETRACTCR PACH ALTITUDE FIELD
4 RACK 0 2 .7 59,000 NEAR

PMAX 2.33 1.32 2.47 1.52 2.45 1.33 2.42 1.28 MFAN I.89 S.D. 0.82

PEFF 2.95 2.C2 3.22 2.23 3.16 2.07 3.23 '.14 MEAN 2.63 S.D. 0.99

DAF 1.27 1.53 1.)0 1.47 1.29 1.55 1.34 1.68 MEAN 1.43 S.D. 0.15

ELEM7T T YP E CCNTRACTGR MACH ALTITUCE FIELC

4 RACK p 2.7 59,000 FAR

PMAX 2.31 1,36 2.41 1.58 2.42 1.37 2.9 1.32 MFAN 1.89 S.D. ".79

PEFF 2.9C 2.00 3.90 2.78 3.86 2.63 3.02 1.18 MEAN 2.88 S.D. 1.16

DAF- 1.26 1.47 1.6? 1.76 1.60 1.92 1.26 1.50 MFAN 1.55 S.D. 0.22

i i1



FL L IE r4YP CC TRACTOR W ,CH , TI TUCE FI EL C

RACK A 1.25 40,899 1E AR
P4 1AX . IC 2.75 3,0:3 2.67 3.14 2.75 3,10 2.63 MFA 1  2.930 . .4

PEFFF 1.2 1.13 1 .43 1 .4 1,4 ,lj I.'l 1.16 MEAN I. 30 S.D. 0.44

!,AF C.4 C,41 0.4?, 0.42 0.47 0.42 0.4!,  9.44 MCA% 0 45 S.FD. 0.03

F LE 1K T TYPE CCNTR ACT CR 1'ACH ALtITU, t ! E L FL

PA ' K A 1 .25 40,899 FAR
PMAX 3,71 .3? .L; 3.13 3.73 3.23 3.70 3.12 MEA4 3.,45 S.D. 1.12

PEFF 1.2 1.03 1. 31 .0 03 1.35 1.05 1 .37 1. .r6 FA\, 1.19 S.D. 0.40
DAF 0.35 C. 31 0.36 0.32 0.36 0.33 0. 3 7 4 M [AN 0.34 S . . 0,0C2

ELE NT TYDF CCNTRACTOR MACH ALTTU fi FIEL[

5 9ACK 1.5C 44,599 N AR
PMAx 2.51 2.10 2.5 2.17 2.46 2.13 52 2.13 MFA4 2.32 S.D. 0.76
PEFF l 1q C.,4 1.24 0.91 1.25 0.97 1.26 0.97 MEAN 1.10 S.D. 0.3B

DAF 0.',7 C.45 0.48 0 .4 5 0.51 0.46 0.5, 0.46 MEAN 0.47 S.D. 0.02

EE L, N iYPE CCNTRACTCR M ACH AL r ITULCF FIELD

S RACK A 1 .50 44, 'i9 F
,)M X 2. 9 236 3 .r7 2.6C 2.96 2.52 3.06 2.56 MEAN 2.79 S.D. 0.91
PEcF i.0] '.,)7 1.27 0.99 1.28 0.99 1.31 1.00 MEAN 1.13 S.D. 0.39
06-F 3. ,l C.3R 0.41 0.38 0.43 3.19 0.43 0.39 MEAN 0.40 S.D. 0.02

ELE VNT TY PE CUNTRACTOR MACH AL T I TIJ CE I E LO
S AC K A 2.00 49, 599 NEAR

PMAX 2.29 1.2 2.25 1.76 2.22 1.73 ?.26 1,12 MEAN 2.01 S.0. 0.69
PEFF 1.11 C.86 1.11 0.85 1.11 0.85 1.13 0.35 MEAN C-99 S.D. 0.34

OAF 0.40 C.47 0.49 0.49 0.50 0.49 0.50 o.50 MEAN 0.49 S.D. 0.Oi

FLE~tlK TYPe: CCKTRACTCR MACH ALTITUCE FIELC
5 RACK A 2.00 49,599 kAR

PMAX 2.3C I.o? 2.ze 2.01 2.31 2.02 2.28 1.07 MEAN 2.15 S.D. 0.69

PFF; I.C C. 15 1.0- 0. 64 1. 11 0.85 1.12 0,85 MEAN 0.97 S.D. 0.33
1)4F 0.47 C.41 0.4h 0.42 0.48 0.42 0.49 0.43 MEAN 0.45 S.D. 0.03

rtENK'Nfl TIP[ CCNTRACTOR MACH ALTITUCt FIELD
5 RACK A 2.70 65,000 NEAR

PMAX l. .  1.29 1.52 1.25 1.55 1.24 1.59 1.23 MEAN 1.40 S.D. 0.47
PEFF 0.79 5.6,1 0.79 O.t,2 0.81 0.62 0.82 0.62 MEAN 0.71 S.D. 0.24

DAF 0.51 C 48 O.-2 0.4q 0.5? 0.,0 0.51 0.5) MEAN 0.50 S.D. 0.02

ELE0[NK TYPE CCNTRACTCR MACH ALIIUDE FIELD
5 RACK A 2.70 65t000 FAR

PMAX 1.61 1.40 1.60 1.35 1.59 L.3 5 1.5q 1.35 MEAN 1.48 S.D. 0.48
PHFF 0.79 C.61 C-40 0.62 0.82 0.62 0.8? 3.63 MEAN 0.71 S.D. 0.25

DAF 0.4q C.4L. 0.50 0.4' 0.51 0.46 0.52 0.46 MEAN 0.48 S.D. 0.03

B -. 1I



ELENENT TYPE C[NTPACTOR MACH ALTITUDE FIELD
S RACK 8 1 .3 38,000 NEAR

PMAX 2.87 2.29 2.9P 2.38 2.96 2.33 2.80 2.24 MEAN 2.61 S.D. 0.18
PEFF 1.29 1.03 IL34 1.05 1.36 1.06 1.38 1.08 MEAN 1.20 S.D. 0.41
DAF 0.45 C,45 0.45 0,44 0.46 0.45 0.49 0.48 MEAN 0.46 S.D. 0.02

CLEMrNT TYPE CCNTRACTOR MACH ALTTUDE FIELL.
5 RACK B 1.3 38,000 FAR

PMAX 3.37 2,92 3.44 2.96 3.36 2.87 3.44 2.90 MEAN 3.16 S.D. 1.03
PEFF 1.20 C.' 1.22 0.94 1.24 0.9b 1.28 0.98 MEAN 1.09 S.D. 0.38
OAF 0.3 C.32 0.36 0.32 0.37 0.33 0.37 0.34 MEAN 0.34 S.D. 0.02

ELE?\JI TYPE C-NTRACTOR MACH ALTITUDE fIELD
5 RACK p 1 .5 40,500 NEAR

PMAX 2.37 .93 2.44 1.99 2.36 1.94 2.47 i.q6 MEAN 2.18 S.,. 0.73
PEFF 1.17 C.q2 1.18 0.9? 1.19 0,93 1.22 o.q5 MEWj 1.06 S.D. 0,36
OAF 0.4q C.48 0.48 0,46 0.51 0.46 0.50 0.48 MEAN 0.48 S.U. 0.01

ELEPOENT TYPE CCNTRACTOR MACH ALTITUCE FIELC
5 RACK a 1.5 40,50 FAR

PMAX 2.84 2.39 2.93 2.45 2.82 2.39 2.94 2.41 MEAN 2.65 S.D. 0.87
PEFF 1.16 C.90 1.18 0.91 1.20 0.91 1.23 0.93 MEAN 1.05 S.D. 0.3t
DAF 0.41 C.39 0.40 0.37 0.43 0.)8 0.42 0.38 MEAN 0.40 S.{. 0.02

ELEPENT TYPE CCNTRACTOR MACH ALTITUDE FIEL;
RACK 8 2.2 45,000 NEAR

PMAX 2.05 1.72 2.06 1.71 2.07 1.70 2.04 1.69 MEAN 1.88 S.D. 0.62
PEFF 1.04 C.79 0.99 0.7& 1.02 C.77 1.02 0.76 ' AN 0.89 S.D. 0.31
0o F 0.51 C.46 0.48' 0.44 0.49 0.45 0.50 9.45 MEAN 0,47 S.[0. 0.01

ELEW CNT TYPE CCNTRACTOR Y.'CH ALTITULE FIF&.7
5 RACK P 2.2 45,000 FAR

PMAX 2.2C 1. )7 2.20 1.91 2.22 1.1i1 2 H8 1.86 MEAN 2. 06 S.c. C. f '7 7
PEFF I .Ii C.89 1.08 0.8 1.8C I.06 ) 1.06 0.79 MFAN 0.96 S.0, 0. 4
OAF 0.53 C.45 0.4,4 0.42 0.48 0,41 0.49 0.42 M" AN 0.46 S.U. 0.04

ELElv NT TYPE CCNTRACTCR MACH ALT 1UdED FI L
,A(K P 2.7 59,000 NFAR

PMAX .6 I. 0 1.5') 1.27 1.60 1.? 1.61 1.25 41AN 1. 44 S. P C.4
PFFF 0.P 8 1 3 0. , 0.64 0.b3 G.64 0. "Is J.64 M fAN J3. 73 4.1l, 0.25
DAF 0. 5 C.J 0.5? 0.5C 0.5 , 0.51 0.' 0.51 MrAN 0.51 S.}. 0.(Ol

SL E N T TY OF N IRACT L]R "iL i LT IT 1 iELC

R 'AK f .7 59, 0 0 EAR
PMAX . 5; 1. 10 1.5, j. 35 1.57 1.31 1.59 1.35 MEAN 1.47 .D. 0.4,
PEFF 0. 1 C.61 O.00 0.52 0.8 0.6? 0.32 0.2 4F AN 0.71 S.'. (- i5

DAF n.4 C.S4 0.51 0.41 0.52 0.46 0.52 0.4. M[A'4 0.48 SD. 0 3



L EM"4E I I YPE C I %rTRAC T 9R u - ALT iT UDE F I FL D
6 RACK A l_?L 40,899 NEAR

P FF 3.)8 2,75 3.14 2.7 3.22 ?. i( 3.34 3.IP MEAN 3.04 S.D. n .9

1) 0. H8 0.87 0.91 0.19 0.92 O.-O 0A95 1.01 4EAN 0.9? S.D. 0.04

ELFENT TYPE CfJ IRAC MAC- 4LTITUnE FIELD
•. O AFCI A l.d 0~ °  FAR.4-.2 40, H90 FAR

PMAX 3. R 3.43 .79 b.41 3,87 1.44 3,, 3.47 MFAJ 3.63 S.P. 116
P'-IF-F 2.83 2.6P 3 22 3.' 3 3.74 3.S9 4 .?1 4t.00 E.EAN 3.42 ,. ! .?1
) AF 0.74 0.78 0.85 0. 92 0.97 1.04 1.011 1.15 MEAN 0.94 ).D.0.15

FL MEN TYPE TA J4TQAC T OR VCH ALTITUDF FIELn
6 PACIK A 1.5 44,5119 NF 40

PM4AX 3.18 2.16 3.23 2.71 3.19 2.77 3,, 1 ?. 7 MFAN 2.98 S.,. 0A, 7

PE'F 2.62 2. 32 2.74 2.41 2.79 2 45 ?.0,4 2.49 MEAN 2.58 .D. ).A

'4F O.A2 0.84 0.55 0.86 0.87 0.8,1' 0,il9 0.90 MEAN 0. ,7 S.). 0.03

EL F 4E NT TYPE. CIN TRAC TO)P MAC H ALTI TUDF F!ELD

6 RACK A 1.5 44,59, c 0R

PMAX 3.53 3.41 3.57 3.44 3.61 .40 -,63 3.40 MFA,,A 3.50 s.D. 1.11
PEfiF ,73 2.4? 2.8Z ;.'. 2.87 2.74 3.35 3.1k MEAN 2.93 .D. 0,, 04

O)AF 0.77 0.71 0 . 1 7. 0. .79 o.81 0.92 0.94 M t-AN 0.8! s. n. o,(r

ELEM F N T Y P COJNTRAC TOP A C i 4!11 TUDE F I FL P
6 R A CK A 2.0 9,', 9 NEAR

P M4,x 3.00 2.58 2.97 ,.s4 2.q 2. 4 1 . 'I 2.57 M FAN 2.77 S9,. 9*. f'
PI:FF 2 .',* .8 2.0 2. 0 .51 2.20 2.,, 2.24 MF--AN 2.36 *9, 9,76
OAt 0 9 ,4 o .84 10.87 0.... .. 7 9,.').H7 RAF 0.,0.5

mT EM TYPF 1 P14RAL Ti2 MAC" H AL I T OL F! ' E t :
j2Pi Al [ A 2 .90 6 +1 1 F4

P A 2.46 2.Ho 2. 4  2.79 ,2.9 2.1 0 ,4 1 M F Al ', 2 .P,) .9. ' .

P , ! 2.4 2. 16 ,. 6 ,, . 1 7 2.4'; 1' , 4 2. 2 M,.,N f, S.D. I). AN

OAf O..2 .t) 0.84 9.78 ,. ,, 18 0 81 .19 MEN E .A1 N..r, o

fLF Mf N TYPE C INTRA(. )q MACH A l I T 00 FIEI 0
(I R AL, A1 2. 7 65, 0 )c, Nf A,

P,4 AX 2.01 1 . 4 ,  2, 0 1 . 4 2.1 1 . t.. m,- M AN 1. Q .. t,-4

FT F- 1. Is l.5a 1.81 1. 9 1.84 1 .2 1. 1 1 4 MtAN 1.7? 5.. 7?.
OA) 0. h 8~ 60.8H1 0.91 S. 6~ O. 0 (U') 0-.P8F AN I . H 0 S.. 0.91

fL ME NT TY F )NTRAC i R wA'IH At I T u!)Df, F IDL0
e RACK ;t 2. 1' O5. 990( FAR

9MAX 2.1.' 2.() 2.12 2,) . ... .2.9 '.15 2.3 i , AN 2.9} S.' . , t

P!(I- 1.I; i.o(i 1.:2 1.1 1.97 i74. A' 1. 4f MAN 1.7- 5.9. 7.4
o3 a-f oi. Is A. ?A .- , 9. 986 4. 9.99 9.9t MEA o g .



ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD

6 RACK B 1.3 38,000 NEAR

PMAX 3.06 2.63 3.16 2.72 3.15 2.70 3.02 2.57 MEAN 2.88 S.D. 0.94

PEFf- 2.77 2.45 2.89 2.54 2.95 2.58 2.97 2.61 MEAN 2.72 S.D. 0.8A

DAF 0.91 0.93 0.',, 0.94 0.93 0.96 0.98 1.02 MEAN 0.95 S.D. 0.04

ELEMENT TYPE CnNTRACTOR MACH ALTITUDE FIElD

6 RACK B 1.3 38,000 FAR

PMAX 3.63 3.30 3.64 3.32 3.63 3.36 3.67 3.36 MFAN 3.4 S.D. 1.11

PEFF 2.59 2.26 2.66 2.31 2.73 2.37 2.79 2.42 MEAN 2.rl S.D. 0.8?

OAF 0.71 0.68 0.73 0.70 0.75 0.71 0.76 0.72 MEAN 0.72 S. D. 0. O

ELEMENT TYPE CONTRACTOR MACH ALT[TUOE FIELD

RACK B 1.5 40,500 NEAR

PMAX 3.08 2.63 2.89 2.57 2.35 2.54 2.91 2.56 MEAN 2.75 S.D. n.R'

PEFF 2.64 2.31 2.61 2.29 2.b6 2.33 2.73 '.38 MEAN ?.49 S.D. 0.31

OAF 0.86 0.88 0.QO O.Ac; 0.93 0.9? 0.94 O.9! MEAN 0.91 S.D. 0.0

ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD

6 R!ACK B 1.5 40,500 F A

PMAX 3.35 3.09 3.41 3.14 3.39 3.13 1.'4- 3.13 MEAN 3.?7 S.D. 1.04

PEFF 2.50 2.18 2.58 2.25 2.6 2.2Q 2.7' 2.3S MEAN 2.44 S. D. ,).70

OAF 0.75 0.70 0.7h 0.71 0.7,1 0.73 0.78 0.75 MEAN '.7i S.. 0.II

ELEMENT TYPE ,CONTRAC tR MACH ALT ITUDE rl Lr

6 RACK B 2.2 4 000 ,NEAP

PMAX 2.67 2.3' 2.71 2.42 2.71 ?.41 2.71 Y.3q MEN ?.'h S.!. 2.92

PEFF ".16 1.9 2.22 l1.9 2.26 1. A7 2.2 1.,8 M'AN '. ' ) .D. *,

i LE 4f ! NT TYP F C ONTIR A C T rIR MAC H At T IT '9E fi I

PMA .i . 2. 7 Z S L ?.6') .43 ?6' 2.q4 "."o? MEAN 2.80 '..2. . :

Pt FF . ,9 .0 2) 2j j 0tc .3,4 )t, M[-A N 2.i7

a:A 0. 7 i o. 79 C. 74 1~.4 1 0 .76 .4 ' 0.70 14F A N, 7 7 ..

I .LE4E NT TYPE q0NI.ACTI)P MACH ALt I TUF) l UI r,

6 RA(K 2 2.7 '0,f AQ

P A .k 1 1. . QC 1. , ) 1. '10
1. 1 .+0. -A7.t .4P -) F

E L EM N T I yt c0Ni4 A( %,A 'Cn A L I I TO f I ft

P'4 A .2 1 ~ .2. 1. . 1~ 2.01 AN .i~

')A 0 0. I. 7'v I .. 1. 8 7 1 w- .~ 0 A, s - . .2-



fLEMENT TYPF C'NTPACT tR MACH Ai- IT(T'pF FIELD
7 PLATE A 1.?g 0, 89 F A Q

PVAX 3.18 ). 15 3. 16 2.0 1 3. 14 2 .,0 ,  3 . 1 1 .g 1 kF AN .6! .' . (

P EFF 3.31 2,20 i.b. ?.4H 4o09 2.5,7 4.13 /' M : M.1 S.0. 1.27

)A F 1.04 1.07 1. 14 1. 18 1. 30 1.26 1.40 1. 31 V FA' ' , . . 0. I

ELEMENT TYPF C 6N TAC Tr0P MACH ALT ITUDF - EF.
I PLA TE A 1.2, 4),'9 FAQ

P 4AX 4.32 Q. 7 4.32 4.0 4 . 3 2. 4 4. 31 2. 7 - McAN 3.5Q S.D. 0 !. 7

PEFF 5.77 4.0? . R. . 8 9 5. 1 7 3.15 FA"'.99 5.0. 4.S4

DAF 1.34 1.35 1.35 1. 34 1. 36 1. 3 1. 3h 1.40 mFAN 1.36 5.0, 0.(?

ELEMENT TYPV CONTA(-Top MAC 4 ALIT TTDF FI F P

7 P L AIt 1.5 44,-94 NIAR
PmAX 2.A 2. 06 2.83 2.,1 2.81 I . 90 2. 79 1 . FAN ? .4, S.. 4.1

PtFF 3.96 3.11 -1. 7 1 ?. Y9 "3 2.8q 3°73 271 wr-N 3.35 S..o T

)A 1.35 1.1 1. 2 1.4 1. 130 1.47 1. 14 1.4 ME AN 1.40 0.0. 1). P

EL EMF NT T YI) LONTA( T4 4.ACH AL T I Epf I F t 9)

7 PIATE A I. ; (4 '; q FA
P04A.X 4.07 2.63 4.oJ 2.,.4 4.94 ,3813 4.3)2 .2 "7 AN 1.. .,". I. 3,

P3-. 5.' 3.r4 1*) 5 1 1. 57 62 5. o A . 371 M FAN .. 7) 5.0. .

OAF I. 4 1.5. .47 1.5 I . 1 1.57 1.42 1.6 0 MFAN 1.47 0. . 0. 0

ELL'ENT i Y E T2S,.T ACIT. . MACH A t I I l)E F IFt 0
7 PL-A TE A 2. 0 4, li 9Q NE AL

,mAX 3. I ?. . S2 .. 1 31 5 2.0 .,. o '" ,.0C( 0 -AN 2. 5 .. .
P? FF 4.9h 3 .4 . , 1. 4 4Q .2 .. , 37: MFAN 4. 11 5.'. 1.'-
2"F i. 7 1.h1 . I. 1.• 1., 1.4 1 .1 MEAN 1.47 S.). 0. 1

IL "E ' TYP T I -ZA' T N AA ri IU0) EL
AT A 2.) ',,
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FLEMENT TYPE CINTRACTA'W I Ft- o
7 PLATE 3 1.3 3,00O NEAR

PMAX 2.75 1.81 2.18 1.75 ?.78 1.72 2.78 1.71 4EAN ?.?6 S.I'. 0 g(
0EFF 3.53 2.2P 3.55 2.?5 3.58 2.21 3.56 2.03 MFAN 2.Sq r)P. I. I
DAF 1.27 1.26 1.21 1.?8 t.?9 1.33 i.2R 1.19 MEAN 1.?7 S.D. 0.04

[LEMFNT TYPE CFONTRACTnR MACH ALT ITUDE FI EL 

7 PLATE B 1.3 3R,)00 FAQ

PMAX 4.31 2.82 4. 31 2 ') 4.30 ').A7 4.1) ?,60 MfAAN 1.51 .Dr . i .

PEFF 5.62 3.75 5.66 3.62 5.71 3.61 5.6 3.56 MEAN 4.05 Fl. 1.

DAF 1.30 33 1.32 1.32 1.33 1.35 1.3 1.37 MEAN 1. 3 . (.( .

Ei.EME NT TYPE CONTRACTtOR MACH ALT ITTIFE T E
7 PL ATE B 1.5 40, g00 NFA

PMAX 2.)7 l.tll 2.36 1.Y5 2.59 1.71 ?. 3 1. tq FA , .1-, A.r N. )
PEFF 3.62 2. 6 3 3.52 2.54 3.48 .49 3.92 2. A& Uf AN 3.05 %.r. 1.1
CAF 1.41 1.57 1.38 1.4 .7 1.45 1.3 1.41 r' .43 A.N.

[-LEM[ NT TYPE (lNTR AC, TFnR MACH AL T ITUn- FI FL
7 Pt ATE B 1,9 4,'0 AR

PMAX 4.04 2.53 4.0? 2. 13 4.2 2 .27 '.': 2.22 MrN ,.1 ,.F. 1. ,

PEFF 5.2 3. ' 7 .4 3,.53 J 11 3.54 5.- .i i., AN 4.(,4 ,.2. 4

OAF I. 37 1' . 1.34 1.51 1.37 1. 5( 1.' 4,) 1.S o 'i -AN .4 5.. '4

i L EMENI TYPE CONTRALT{CP mACH ALT _ITDF fIEt D

7 pt AT t B ? 45,0( 0 N-AR
PMAI 3. , 1 2. 42 3- . , 17 3. 38 2. ? !.37 *. 7 4F AN -1. 7,.1"

Pt FF 4. 97 A.'s 4 7,- 1. 9 4.,11 3i_' el A? N 4 .> k)1

2A F 1. .3 1.4 L 4 1., . AN I.4a .* "

t EAL NT Ty F C N T A ' vAc . t T 11. T K

7 PP ATA , 2 ' x , e
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L ' F C IT 'CT L r I IT F I-L~

(LATI TS 40, , ) N AR
Im1,X .7 1. 1 2. .34 1 H )I 1. 9 A 1 A '4 2.35 S. . .C 90
i F C' 2 3 34 3,-i 2. 4 .39 2.73 M -A% 3 . S.L. 1.21

1F .I1 1.17 1.22 1. 7 1. 3 1.4. 1. 7 1.49 FA\, .. 31 S.,,. 0.14

Lt F , TY;F (Y c N [ TR, 7 TH ALf I TUOF f IV:L
P QL AT2 1, .25 40, 9 FAR

PU, t .7 .42 3.40' 2. 4.'') 2. 4b ) ,. ) 2. 1q v A ' 3.16 So1). 1. 28

P2F F 3 5. 3 2 5.75 3.92 v [A', . S.P . 1.73
0 AF 1,3. 1 1 40 1.55 1.41 1.5d 1.4 4 1. 0 Ar A. 1.4 S D. . 0.09

L TY -: C(NTRn T 2 C j(H ALT I TUf C- i - I -LF

P L T T 1.50 , 9 R

P'AX k4 5X 1 . 2 45 1.4 n  2 42 1 , 2 4" 1.72 -FA'4 N 12 S~u. 0.16
PFFF 3.z , 27 C . 2.2 7 ,1- 2.2J 31,04 2.51 AN 2.95 SJ . 0.99
,F !.35 !.t 1. 14 1.51 31 1.45 A.27 1.45 ' . S C. C.09
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AT. 1 , 44, t99 FAR
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N - TY;I t (CNT IcTcl OCH 44KW_&M

PLATT P 1 .3 3 3, 3nO NTAR

PM.AX ? i 3 4 1. 3 2.3- 1 55 2.30 1.63 MFAN 2.00 S.P. 0.72

PtFF I 1 3. 17 . C C 3.i5 2. 3 ,.1? 1.2 3 MEAN 2.59 S.D. 1.01

D F I.3 1. 1 . , .1 I q 1.3t l.?- 1.36 1.18 MEAN 1.20 S.i). 0.08

L,- NI Tl TYPE CC\TR ACT R 4ACH ALTITU[F FI L r
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ELEFK T TYPE CCNTRACT'R MACH ALTITUOE FIELD

11 P L AT c  1.25 40,099 NEAR
P41X 3.1 q 2. 3.16 1.)3 3.14 1.O 3.13 1.86 ME' . 2.54 S.1. 1.0
P EFF 4.56 2,97 6.46 2.07 5.77 2.11 7. ,) 2.02 MEk,, 4.06 S. . 2.5-

DAF 1.4 3 1 94 2.04 1.01 1.83 1.12 2.36 1.08 MEAN 1,50 S.D. 0.5e

EL=N N TYPE C NTRACIT1R MACH ALTITUDE F IEL)
11 PLATE A 1 ?5 40,899 FAR

PMX 4.32 2.23 4.32 2.22 4.32 2.21 4.31 2.20 MEAN 3.27 S.D. 1.5]
PEFF 7.37 3.' 1 7.46 3.38 7.42 3.23 7.91 2.68 MEAN 5.37 S.D. 2.8e
ANF 1.71 1.bl 1.73 1052 1.72 1.4f 1.33 1.22 MEAN 1.59 S.D. I.2(

5LEP:NT TYPE CCNr TRACTO} WACH ALTITUDE FIELD
11 PLATE A 1 .50 44,599 NEAR

P4AX 2,3'0 1.47 2.78 1.i1 2.76 1.78 2.74 1.77 MEAN 2.29 S.D. 0,8.
PE FF 4.30 1.99 5. ' 1 78 4,98 1.'1 5.23 1.70 MEAN 3.39 S.D. 2,0(
DA)F 1.54 1.06 l7,2 0.98 1.80 1.03 1.91 3.96 -EAN 1.40 S.O. 0.4'

ELEMLKT T),' d .TRACTOR 4ACH ALTITUDE 1LC
11 PLATE A 1.50 44 599 AR

P MAX 3.99 2.1 3.97 2.12 3.95 2.08 3.C3 .07 MEA% 3.04 S.D. 1.3f
9 EFF 6.33 3.95 6.37 2.9 3 t.19 2.75 6.29 2.01 MEAN 4.49 S.u. 2.3c
,AF 1.5) 1.39 1.60 1.3,1 1.57 1.32 1.60 0.97 MEAN 1.43 S.D. 0.2;

ELEr £NT TYPE C[NTRACTO' MACH ALTITUDE FIELD
11 PLAT A 2 .00 49 5-99 NEAR

PMA X 3.53 1.79 3.51 1.79 3,49 1.76 3.48 \.75 MEAN 2.64 S.L. 1.21
P EFF 5.55 2.60 5.38 2.49 5.52 2.33 5.60 1,67 MEAN 3.89 S.O. 2.1f
DAF 1.5? 1.46 1.53 1.40 1.58 1. 2 1.61 0,95 MEAN 1.43 S.D. 0.2'

ELEV',-T TYPE CCNIRACTI)R MA H All JIUDE FIELD
11 PLATE A 2.00 49,599 FAR

PMAX 3.54 1.'7 3.52 1.91 3. 5 !.818 3.48 1,85 MEAN 2.71 S.D. 1.2C
PEFF 5.68 2.'.,4 5.37 2.58 .5? 2.42 5.60 1.16 MEAN 3.95 S.D. 2.11
DAF 1.61 1. 16 1,53 I..15 1.5,3 1.24 1.51 0.95 MEAN 1.41 S.D. 0.21

ELM-NT TYPE CCNTRACTL,'l 4ACH ALTITUCE -IELD
II PLATE A 2. 70 65,rn00 NEAR

P4AX 2.65 1.50 2.64 1.44 2.62 1.39 2.61 1.38 MEAN 2.03 S.D. 0.9(
PEFF 4.22 2.07 4.01 1.9'l 4.12 1.9Th 4.18 1.38 MEAN 2.98 S.D. 1.51
O)AF 1.59 1. 7 1.52 118 1.57 1.15 1.60 1.00 MEAN 1.42 S.D. 0.2(

ELEM lNT TYPr CCNYRACIOR H ACH ALTITUDE FIELD

11 PLATE A 2.70 65,00 FAR

PMAX 2.60 1.65 2.58 1.58 2.57 1.5? 2.5L 1.47 MEAN 2.07 S.D. 0.8'
FEFF 4.0 1. 3 .3.95 1.35 4.06 1.14 4.12 1.36 MEAN 2.H9 S.D. 1.5(
DAF 1.57 1.17 1.53 1.11 1.58 1.14 1.61 0.93 MEAN 1.34 S.D. 0.2f
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FLEMLH TYPE CONTRACTOR Mw"

11 PLATE B . 38,0) NEAR

PMAX 2 79, 1 81 2.78 1.75 2,78 1.72 2.78 1.71 MEANi 2,26 S.D. ,(

P FF 4 7C 2.01 4.75 1.86 4.93 1.77 5.05 1.62 M'1 N 1. ,4 S.). 1.9,

AF . 1.11 1.70 1.06 1.77 1.03 1.82 0.95 MEAN 1.39 S.D. 0.!

ELE cNT TYPE CCNTRACTr)R MACH ALTITUDE FIEL 0

11 PLATE B 1 3 38,000 FAR

PMAX 4.3! 2.20 4.31 2.14 4.30 2.10 4.30 2,08 MEAN 3.22 S.D. 1-5

PEFF 7.32 3. ")4 7,40 3. 12 7.36 2.97 8.22 2.'3 MEAN 5.26 S.D. 2.9'

uAF 1.70 1.47 1.72 1.46 1.71 1.42 1.91 1.17 MEAN 1.51 S.D. 0.2'

ELEmEc-NT TYPE CONTRACTOR MACH ALTITUDE FIrLD

11 PLATE B 1.5 40,500 NEAR

PMAX 2.5i 1.81 2.50 1.75 2.49 1.7L1 2.47 1.69 MEAN 2.12 S.D. 0.71

PEFF 5.62 2.34 5.44 2.23 4.96 2.10 5.50 1.52 M, A 3.71 S.D. 2.1

3 F 2.23 1.29 2.17 1.?7 2.00 1.23 ?2 3 0.90 MEAN 1.67 S.D. 0.5'

£LEMENT TYPE Cf]NTRACTIR MACH 'LTI rUDF FIELD
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f L - I ,-P 1 C  N P A C C.I , P ,' t ,LTI tl J E .I F1,tt

1r LA t T IQ 45,( , C)Q A P

PMAX: 1 .£& !7 -  1.C <  1 17 1. 3 1 1 1 *gC 1. C E IM f 1P 5N S.C. Cf4

PEF 7.5? 7 7 2.C 7.5 3.1 ?. . 2.4(1 MFA, ,.-,7 S.C. .1 ,
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ELFMENT rYPt CN I RAC TOR MACH ALTITUDt :IELD
l PLATE 4 1.2 4 0,R'9 NEAR

PMAX 1A9 1.56 1.88 .54 1.37 1.51 1.92 I.)S MFAN 1.71 S.D. 0.57
PEFF 2.92 1.50 2.48 1. 7 3.97 1.38 3.69 1.37 MEAN 2.2 S.D. 1.19
OiAF i.53 0 iW 1.54 G.9 1.64 0,91 1.92 0.9 MEAN 1.29 S.D. 0.41

ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
17 PLATE A 1.25 40,899 FAR

PMAX 2.46 1.79 2.48 1.78 2.46 1.75 2.49 1.75 MEAN 2.12 S.D. 0.77
PEFF 3.75 1.79 3.78 1.76 3.76 1.59 3.67 1.52 MEAN 2.70 S.,. 1.39
OAF 1.52 1.00 1.52 0. 9 1 .53 ,.Ql 1.47 0.87 MEAN 1.23 S.n. 0.31

ELEMENT TYPE CONTRACTOR MACH AI-TITUDE FI ED
!7 DLATE A 1.50 44,599 NEAR

PMAX 1.54 1.14 1.52 1.15 1.54 1.17 1.56 1.19 MEAN 1.35 S.D. 0.47
PEF F 3.56 1.70 5.32 1.47 4.32 1.50 4.72 1.46 MEAN 3.01 S.D. I_.8R
DA F 2.31 1.49 3.50 i-28 2.80 1.204 3.03 1.23 MEAN 2.12 S.0. 0.91

ELEMENT TYPE CONTRACTOR MACH ALTITUDE FI ELD
1? PLATE A 1.50 44,599 FAR

PMAX 2.21 i -. ' 2.20 1.50 2.20 1.50 2.20 1.51 MEAN 1.5 S.D. 0.69
PEFF 5.07 2.06 6.36 1.91 4.87 1.82 4,95 1.65 MEAN 3.59 S.D. 2.19
DAF 2.29 1.38 2.89 1.27 2.21 1.21 2.25 1.09 MEAN 1.82 S.D. 0.66

ELEMENI TV'E CONTRACTOR MACH ALTITU F I L
17 PLATE A 2.00 49,599 NEAR

PMAX 2.01 0.94 2.01 0.94 2.00 r.97 2.00 1.01 MEAN 1.48 S.D. 0.72
PWJ 3.57 1.69 3.73 1.42 3.40 1.34 4.29 1.42 MEAN 2.61 S.D. 1.48
PAF 1.78 1.79 1.86 1.51 1. 70 1.39 2.15 1.41 MEAN 1.70 S.D. 0,2

EL MENT TYPE CONIRACTOR MACH ALTITUDE FIELD
17 DLATE A 2.00 49,599 FAR

PMAX 1.99 1.13 1.99 1.14 1.99 1.14 1.98 1.20 MEAN 1.q7 S.D. 0.66
PEFP 3.53 1.52 3.75 1.49 3.71 1.6? 4.79 1.44 MEAN 2.74 S.). 1.60
OAF 1.77 1.35 1.89 1.31 1.90 1.42 2.41 1.20 MFAV 1.66 SD. 0.41

ELEMENT TYPE CONTRACTOR MACH ALTI TULDE I EL 0
17 PLATE A 2.70 65,000 NEAR

PMAX 1.47 0.75 1.47 0.75 1.47 0.74 1.47 0.14 MEAN 1.11 S.0. 0.5?
PEFF 2.72 1.20 3.46 1.25 3.40 1.16 3.09 0.90 4FAN 2.15 S.D. 1."(4
DAF 1.85 1.bO 2.35 1.67 2.31 1.56 2.10 1.?? 4EAN 1.83 S.D o,40

ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
17 PLATE A 2.70 65,000 FAR

PMAX 1.47 0.93 1.47 0.93 1.47 0.92 1.47 0,94 MFP-N 1.20 S.D. 0.47
PEFF 2.76 1 3.43 1.?5 3.50 1.09 3.57 0.96 Mli 24N S. .D. 1. 37
DAF I.R7 I. u 2.23 1.4 2.38 1.17 2.43 1.07 mFAN S7' S.D. G S9

B-35

01 lligil



LEME NV TYPE CONT , . TOR MACH ALTITUDE FIELD

17 PLATF 3 1.3 38,000 NEaR

PMAX 1.59 1.21 1.63 1.20 1.67 1.21 1.71 1.24 MEAN 1.43 S.F. O.,)l

PF F 2.93 1.72 3.62 1.49 4,.35 1.?4 3.87 1.14 MEAN 2.55 S.U. 1.51

r',F 1.84 1.42 2.22 1.24 2.61 1.03 2.27 0.92 MEAN 1.70 S.D. 0. 3

ELEMENT TYPE CONTRACTOR MACH ALTITUDT FIELD

17 PLATE 9 1 .3 I ,000 FAO

PMA , 2.20 l.Sb 2.20 1.55 2.24 1.57 2.27 I.58 MEAN 1.90 ,.D. O.Ao

PEFF 6.13 2.27 5.98 2.01 6.01 1.97 7.42 1.49 MEAN 4.16 S.D. 2.71

DAF 2.7q 1.46 2.71 1.29 2.63 1.26 3.2- 0.94 MEAN 2.05 S.D. 0.9'-)

ELEMENT TYPE CONTRACT OR MACH ALTITUDE FI ELD

17 PLATE fl 1.5 40,500 NEAR

PMAX 1.44 0.97 1.49 1.00 1.54 1.00 1.57 1.03 MEAN 1.25 S.D. 0,48

PEFF 4.52 1.99 5.06 1.0 ' 4.58 1.74 4.45 1.24 MEAN 3.17 S.D. 1.97

OAF 3.13 2.05 3. ' 1.81 2.98 1.74 2.84 1.21 MEAN 2.39 S. 0. 0. 79

ELEMENT TYPE CONTRACTOR MACH ALT ITUDE FIELD

17 PLA T E 3 1.5 40,500 FAP

PMAX 2.21 1.21 ?.2v 1.2? 2.20 1.23 ?.20 1.25 MEAN I.T? SJn. O.7'

PEFF 4.19 1.75 5.36 1.14 5.59 1,76 4.83 1.54 MEAN 3. ; SoD. ?.

OAF 1.90 1.45 2.43 1.59 2.54 1.43 2.20 1.23 AEAN I.,94 0. .0

ELEMENT TYPE CONTRACTOR MACH ALTITUDE rIE F )

17 PLATE R 2.2 45,000 NEAR

PMAX 1.90 O.9q 1.90 3.01 1.90 1.05 1.89 1.10 MEAN 1.47 C.[. 0.'cl

PEFF 3.21 1.56 3.24 1.52 3.22 1.46 3.15 1.39 MFAN 2.34 S.0. 1.11

DAF 1.60 1.57 1.71 1.50 1.70 1.3R 1.6P 1.?6 MEAN t.56 S.D. 0.17

El EMENT T-PE CONTRACTOR MACH ALTITUDE FIFEL

17 PLAT F 3 2.2 45,000 FAR

PMAX 2.00 1.04 2.010 1.10 l. Iil 1.99 1.1F MEAN 1.55 ;.D, 0.68

PEFF 3.41 1.66 3.4) 1.57 1.43 1.55 3.36 1.39 MFAN ?.4R S.D. 1.76

OAF 1.71 1.59 1,73 1.44 1.72 1.37 1.' 9 1.18 MFAN 1.55 S.D. 0.2(

EL-'P ENT TYPE CONIr A ( T O R  MACH ALT IIUDF FI tD

1i PL ,,: F, ? .7 59,000 NEAP

PMAX 1.51 0.74 1.50 0.74 1. 10 0.74 1.50 0.77 MFAN 1.1? S.). 0.5

PEFF 2.89 1.15 3.5F; 1.29 3 . 4 1.?0 i.?7 0.93 MFAN )."A . . !. i-

OAF 1. 2 1. 5 2.38 1.75 2.16 i. t, 2.18 1.t? MEAN I.R7 S.r). 0.41

ELEMENT TYPE CONTRACTOR MACH A" I ITUDL FIFLn

17 PLATE B 2.7 L9, 0(.)0 FAR

PMAX 1.47 0.82 1.4,7 0.8A 1.47 0.84 1.41 0.87 MFAN 1.15 0.D. f.4 ()

PEFF 2.77 1.18 3.43 1.20 3.43 1.08 1.41 1L b MFAN 1.?0 S.D. 1. 4

OAF l.38 1.44 2. 3 I. s5 2. 14 1.29 2.33 1.22 MEAN 1.79 '.D. C.).(
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ELEMENT TYPE 7 1, ItY A C T OR MAACH ALT IIUUf FIL F. D
18 PLATF A I.2', 40 , P-99 NEAP

PMAX 1.43 1.40 1.4? 1 . 4 1 .41 1.?' 1.45 1,2 'FA1 1. 3R S.C. 0,4 4
PEW I 1.59 1.41 1. O 1.61 1.51 ., I t5 1.83 AE AN I.61 S.D. .0 2
DA- I. 10 1.01 1.20 1. 9 1.07 1.2 1.14 1.4'l MEAN 1.17 S.P 0.o

ELEMEINT TYPE C NTR ACT, HI AH U1 TI fU0E F I FL n
1 q PLAT F A I. 5 46, P QP FAR

PMAx 1.'14 1.60 1.95 '.55 1 .03 1.4Q 1.96 1.4P MEAN 1.74 S.D. 0.59

P F 2.4.4 2.14 2.45 2,16 2.I6, 2. u)- 5 . 2.1' M'AN 2.20 . .o. 1

IAF 1.26 1.34 1.?5 1.40 i.12 1. 3- 1.03 I1.42 M[AN l.? . . 0.14

ELEMENT TYPE CONTQACT (R M ACH AL TiUF FIL

18 Pl AT L A I. )o 44,599 NEA r

PAX 1.3 1.01 1 .W 0.99 1.28 ).98 1, 7 1.04 -EAN 1.1 5 S .p .- A
PE F 1.94 C)4 2.01R 1.94 1.:2 1 .47 MEAN 1.945 5o0. n61

DAF 1.46 1.92 1.54 1 .q9 1.54 1.99 1. 1 1.P- FAN 1.7? S. . n 3

FL F 'WE NT TYP C 9l T, AC 1, M ACH ALT ITUOE FlFk P
19 P[ Ar A I .SO 44, 9 q F AR

PMAX 1.92 1.33 1.92 1. 10 1.92 1.27 1.91 1.2? MEAN 1.6!1 S.D. .

PHFf ,2.5 2.44 2.17 2.1? 2.24 2.02 2.03 .7Q MEAN 2.17 S.D. P ,7?
DAF 1.32 1.84 1.13 1.63 1.17 1.59 1.(16 1.40 MEAN 1. A9 S.D. n . 7

ELEMENT TYPE ,1NT AC UQ MACH AL T I TLDE FI LD

18 PLATE A 2,00 4q, 59) NEP
PMAX 1.75 0.L9 1.75 0.q7 1.75 0.45 1.74 1.02 4EAN 1.2' S.I,. 0 ,J,0
PEFE 2.32 2.17 2.67 2.60 1.29 3.14 3.31 1.18 MtAN 2.24 S.[). 1 .o

rAF I.32 2.45 1.52 2.97 1.88 . 10 1.91 3.13 MEAN 2. 1 S.D. 0.7'6

ELEMENT TYPE C 0N TRA(C TI R MALH ALTITUDF FFt F

I18 P 01 AT A . ()( 49,5U9cj FA R
PMAX 1.14 1.00 1.73 0.99 1 .7 i.07 1.71 1.14 MEAN 1.I9 S.f). 0.57
PEFF 2.98 2 . 84 3 .40 3. 21 . 14 3,',4 -1.4? 3.2 MEAN 3.29 ) D.D. 1

.AF 1.11 2.8 1.9t ,.,5 2.16 3.31 1.)q 2.83 MEAN 2.50) .0. 0.W-

L7ME NT TYPE CnNTRACTIiR MACH AL. T ITUDE FIEDt
18 Pi ATE A 2.70 65,0., NEAR

PMAX 1.29 0.75 1.29 0.1? 1.?9 0.71 1..9 0.70 MEAN 1.(00 S.D. 0.44

PEFF 2.12 1.')5 2. ' 2.4f 2.H4 2 .69 2.77 ?.65 MEAN 2o51 .1). ,85

OAF 1.65 2.b1 2.00 .44 2.20 1,.89 2 .15 A. 0 ME AN 2,71 0.D. O.9 ,

ILEMENT rYPE CO N TP A. TJR MAC, H ALT I TL)E F I FL.p
I1s PL AT- .A ?. 70 65,00 -Ar

pmAX 1.29 0.92 1.29 0. 90 1.29 0.86 12R 0 .95 MEAN I.04 S.r). n.40
PEF f- '.94 2.73 1.19 2.8? 2'.18 2.56 2.18 2.03 MEAN 2.64 S. D. 0. Ql
DAF 2.?9 2. 97 2.40 3.15 21 7 2. 98 1 .70 2.38 MEAN '.50 '.D. (.40

B3 7



fLE N T YPE C ON7 R 4( T R -A H ALT i T 110 FI El
f PtA 1 H . 18,00 N E A I

PMAX l.?I i.07 1 .? 4 4 1 1 o03 1.30 1.C14 mrAN I. I1§ n.D. f.
PEfF 1.il I 2 1. 03 1. 1" 1. 03 1.12 1 .0( 9 MI. AN 1.IO S.0. 0 .- Th

L.) 6AF O0-,.85 1. .83 1.11 0 81 1. 10 0.91 1.04 MF-AN 1.97 D

El F NT f Y '.- Cl N TP AC I OR Af-(H AL TI TUDE F I EL

13 PLATE B 1 3,0(. FAR
PMAX 1.9i ) .' 9 14 1 1. 5 ,. 9( 1. 3) . 1.34 1EAN 1. A)3 .), P ;0
PEFF 1,37 1.45 1.3 3 1. 43 1.39 1.43 1. 31 1.47 MEAN 1.41 ,0 . 7,4 ,

OAF 0 .72 1.04 0). 13 1. )6 0.71 1.01 0.73 1.09 ME AN 0.O , S. .'7.16

ELfMFNT T Y P F C,!NTRAC f .3R MACH ALTI TUDE FT ILID
18 PL l7.T : 9 1.5 40,500 NE AR

P4AX 1.?5 0.86 1.25 0. 36 1,24 0.91 1.24 1.,00 MFAN 1.08 5.0. 0,.9
PEFF 1.F31 F.20 ,  1 .,+5 1.08 1.64 1.77 1.77 1.83 MEAN 1. ) S .F. .74
DA i, t.04 , 1 l .83 1. 3 1.94 1.43 1.83 MF-AN 1.1 .0. ',.I r

F LVEENT TYPE i) TR A C T M) M A H A! TI TUDt I ELP
8 PL AT E R I. 40,80, FA

'M AX 1,9? 1.08 1 . ),: 1.06 1.1l 1.08 1.91 1. t ! MEAN 1.'1 S.D. 0l.6.4

PE. FF 1.48 1. 50 1.74 1.88 2.11 2.I Q .9 2.3' MEAN 0 S.D. 0.7n
OAF 0.77 1.310 .9i 1 .77 1 .11 2.02 1.20 1.98 ME-, 1 l 9 S.D.

ELEMENT TYCE 0-NIRAi OR MA At TI Tl001 FIL. P
18 PLATf 3 2.2 4, ().)0 N fAR

PMAX I .,t 0.q4 1.e,6 1.C3 1 .65 .09 1. 5 1 . Ib M K.AN I. 18 1.[. D .8 *,

P L F I,.I3 1.51 2.08 1. S0 2. 19 1.72 . 3 "1 . 12 'MAN 1.9' '.. .,7
D41- 1 . I 1 1 . h2 1, 2 1 S', 1 . 1 3 i 08 1 .4 1 1 . ,2 N 42

E L EMELN"iT t'PL .IiqV C M,", ACH At.. I T .OE F I F, f)
18 P LA T i7 4,,)0

2MAX i. 7',t I. 100 1.14 .I. I . 7. 1 . I .7 1 . .F AN 1.4 .n. '
P4A l. i , i6 1. 4 1. 0, 1 1 . 86 2. . , M t, 1. ..

AF 1 17 1 %. I . 1.40 1.17 1 . I I .4 ) AN I .42 ,.'. .,

1 Lt- "' NI' .- i' A C MA H A I I fT D I-

7 P . A.I . 0A N

i" 'AX 1. '1 <'.7., 1 2 2.. O 1. :'o 15 1.2q 7.4 'A N .'PE t L.i f .7 3,l, N.' I. 2I8 T",2 'A , t A I'' <0 i

2 A 2 1 .1- A. T+ It 0 . 33 11 .0 A .1P'..Q



ELE ME NT TY P[ '14 TR 4( T-R AC Ai T IT F 

I~~~~ ~ A TiIIJ F.r;

SA 2.826 .4 2. 2 -6u ,4 2.1 ?15 M AN t, 1,6 .?

-L E 'A NT TYPE T'OAC T AAC t Iu
PL AT f A 1.2, , r -4 AQ

PMAX 1.77 1.5( i 7 1.43 t. 76 1.7 1. , I. 1 4 MEAN I t4 . .c, 4
P EF F 4.5' 4.1 1s.1 1 .7 3.~ ).4 29 7 t,' .§(,' m EAN 3.55 1)J).

OA .332. 2 2. 1 2.( 2 1 1 1'W 1.75 TAN '4.2

F LFfNrT iY ),4T pA C T( k A(, f, At T ITj F 1 7L2
PLATE A ] 4,, Q NfAp

P'Ax 1. X.9 1.1 2. 0 1.1 011.' 3 AN I t"6 S.F 3
PEFF 1.71 1.45 1. 6 1.1V 1.14 1.0 1.2 1.26 M~AN 1. S.'. 0.47
,AF .46 1.50 1. ;2 '.A[ .97 A.I P.) 1.2U A, 1.25 S.F. 0.17

-LEMENT TY P CD INT A( T 3 'A H t TIT DDF FIF '
1" 4 PLATF A I .0 +4, QAR

PMAX 1. 78 1.?7 1. 19 1. 0 1. 17 1. 1 1.71 1. 19 4F4N 1.4,) 5.F. n 5
P :F .74 .37 , i4 1, I. 4 ~ c4 1 .4 4 'A A.n '¢ N I . o  " p. n.7

,AF i.,t n.oT 1.3, i.3 1 1.07 1.29 0.2 !1.0+ AN 1.3,. S.C. K.>?

E LF4 NT TyP[ (,NT94 C T (P MSCH AL T I T(,,nF F I r-
A1 -A 2.00 +9,599 NFAR

P MAX 1.63 ).8o 1.6, 0. .6 1.62 0. I I .&1 I .02 MEAN I.? p . >,

P F. 0.9 0.c9 2, 7" 0.53 0.91 0.53 2.T40.'3 MEAN 0. 7, S.F. 0.27
)A L 0.57 (.).4 .,.6 2.63 .;) 0 .) 01 MEAN 0.60 .Po 0. .

FL t E 4ENT IyP" I RAL. TOR f MCH At TI TlU r) F! I P
I PL A F A 2.0F 4A,0 r R

PAX 1.ol 0. 44 t.61 0.9. . O 1 1 .60 1. 14 M4FAN I 5.0. I.5
1.4. 0 .94 0.95 .h 7 4.).?' .s 0. 72 MEAN oqo ,.). 0.30

OAF i . 1 . 9], 0.5) o. 97 0*.-1,.72 0.4 7 0. MV AN I. X, 5.0 0. 1

I Mi yLN NY IRNI A T iR 4AL H At T T UlDF F! U
PiA' A A.70 65,O)C Ni-Ac

F'MA 1 0 O 1 2,. 0. I i.19 2. T I. 1 FAN 0.95 S.1. f. ' M
Pt F ) 5 ,.9 0 ,K,29 '1., 0.77 0.69 '.O M(AN 0.ql 5.,. .ST
OAF 0 -J I 1. . ; 151 16 3~1 1.1 (I(). 0.0 M A~ 0.1S() .

LI Mi NT T Y Pt J NT A I 7R kA H ,At T I TLiF F II L P
PI AT A 2. 70 :)S,,00 FAR

PmAX 1.20 0. 19 1.10 .8 q. 0.81 4F AN 1. 0 . .1, 7
p-l - 1.0) .04 0. 3. 4. 0.91 0.,0 ' .0 ,.,4 Mt -N.8q 5.P. .P.
D;At 0.91 7.14 0.53 1.* 4 0.1 , 

).94. 0.57 019M FAN 7.7 7S9.F. FA. 18

23



ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
0 PLATE B 1.30 38,000 NEAR

"MAX 1.14 1.01 1.13 0.96 1.13 0.94 1.12 0.95 MEAN 1.05 S.D. 0.34
PEFF 2.20 1.88 1.97 1.61.1.71 1.45 1.76 1.52 MEAN 1.76 S.D. 0.61
O)AF 1.93 1.87 1.74 1.68 1.51 1.55 1.56 1.61 MEAN 1.68 S.D. 0.15

ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
9 PLATE B 1.30 38,000 *FAR

PMAX 1.77 1.30 1.76 1.24 1.76 1.21 1.75 1.22 MEAN 1.50 S.D. 0.55
PEFF 2.97 2.51 2.66 2.11 2.69 1.93 2.47 1.73 MEAN 2.38 S.D. 0.86
DAF 1.68 1.93 1.51 1.70 1.53 1.59 1.41 1.42 MEAN 1.60 S.D. 0.17

ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
19 PLATE B 1.50 40,500 FAR

"MAX 1.16 0.84 1.15 0.79 1.15 0.89 1.14 0.95 MEAN 1.01 S.D. 0.35
?EFF 1.22 0.96 1.01 0.94 0.96 1.00 1.04 1.21 MEAN 1.04 S.D. 0.35
OAF 1.05 1.15 0.87 1.18 0.84 1.12 0.91 1.28 MEAN 1.05 S.D. 0.16

ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
19 PLATE B 1.50 40,500 FAR

PMAX 1.78 1.03 1.77 0.98 1.77 1.06 1.76 1.13 MEAN 1.41 S.D. 0.59
PEFF 1.42 1.16 1.18 1.05 1.18 0.98 1.15 1.08 MEAN 1.15 S.D. 0.38
OAF 0.80 1.12 0.66 1.08 0.67 0.92 0.65 0.96 MEAN 0.86 S.D. 0.19

ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
19 PLATE B 2.20 45,000 NEAR

PMAX 1.53 0.93 1.53 1.01 1.53 1.09 1.53 1.18 MEAN 1.29 S.D. 0.48
PEFF 1.07 1.08 0.96 0.99 0.84 0.94 0.94 1.12 MEAN 0.99 S.D. 0.33
DAF 0.70 1.16 0.63 0.97 0.55 0.86 0.62 0.95 MEAN 0.81 S.D. A.21

ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
19 PLATE B 2.20 45,000 FAR

PMAX 1.61 0.98 1.61 1.06 1.61 1.14 1.61 1.23 MEAN 1.36 S.D. 0.51
PEFF 1.04 1.02 1.0/ 0.99 0.88 0.82 0.84 0.93 MEAN 0.95 S.D. 0.31
DAF 0.64 1.04 0.67 0.93 0.54 0.72 0.52 0.76 MEAN 0.73 S.D. 0.18

ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
19 PLATE B 2.70 59,000 NEAR

PMAX 1.22 0.68 1.22 0.67 1.21 0.73 1.21 0.81 MEAN 0.97 S.D. 0.40
PEFF 0.64 0.55 0.61 0.57 0.62 0.66 0.76 0.86 MEAN 0.66 S.D. 0.23
DAF 0.52 0.81 0.50 0.86 0.51 0.91 0.63 1.07 MEAN 0.73 S.D. 0.22

ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
19 PLATE B 2.70 59,000 FAR

PMAX 1.19 0.69 1.19 0.68 1.19 0.75 1.18 0.83 MEAN 0.96 S.D. 0.39
PEFF 0.68 0.61 0.57 0.46 0.57 0.36 0.56 0.58 MEAN 0.55 S.D. 0.20
OAF 0.57 0.88 0.48 0.67 0.48 0.49 0.47 0.70 MEAN 0.59 S.D. 0.15
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ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
1 RACK XB-70 1.22 27,000 DATA

P. AX 4.69
PtFF 6.00
D,'  1.28

ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
I RACK XB-70 1.22 27,000 FAR

PkAX 5.58 3.01 5.58 3.06 5.58 3.06 5.58 3.10 MEAN 4.32 S.D. 1.90
PLFF 7.09 4.90 7.31 4.88 8.08 6.62 8.68 6.80 MEAN 6.80 S.D. 2.52
DAF 1.27 1.63 1.31 1.59 1.45 2.16 1.55 2.20 MEAN 1.64 S.D. 0.35

EL,-MENT TYPE CONTRACTOR MACH ILTITUDE FIELD
1 RACK B-58 1.22 27,000 DATA

PMAX 4.56
PEFF 6.20
DAF 1.36

ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
1 RACK B-58 1.22 e7,000 FAR

PM.,'X 4.36 2.42 4.36 2.47 4.36 2.47 4.3( 2.51 MEAN 3.42 S.D. 1.47
PFF 5.88 4.99 7.39 6.12 7.49 6.03 6.6' 5.09 MEAN 6.20 S.D. 2.16
DAF 1.35 2.06 1.69 2.47 1.72 2.44 1.52 2.02 MEAN 1.91 S.D. 0.41

ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
1 RACK XB-70 1.40 38,700 DATA

PMAX 3.50
PEFF 4.91
DAF 1.40

ELEMENT "IYPE CONTRACTOR MACH ALTITUDE FIELD
I RACK XB-70 1.40 38,700 FAR

PM'X 3.65 2.30 3.64 2.30 3.62 2.25 3.6! 2.30 MEAN 2.96 S.D. 1.17
PE F 5.16 3.80 5.05 3 48 r AQ 4.32 5.81- 4.07 MEAN 4.71 3.D. 1.74
DA 1.41 1.65 1.39 1.51 1.63 1.92 1.63i 1.77 MEAN 1.61 S.D. 0.18

ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
1 RACK XB-70 1.86 48,000 DATA

PMAX 2.68
PEFF 3.67
DAF 1.37

ELEMENT TYPE CONTRACTOR MACH ALTITUDE F"ELD
1 RACK XB-70 1.86 48,000 FAR

PMAX 2.90 1.61 2.89 1.60 2.88 1.59 2.86 1.59 MEAN 2.24 S.D. 0.98
PEFF 4.29 2.71 3.96 2.24 4.35 2.89 4.80 2.93 MEAN 3.52 S.D. 1.44
DAF 1.48 1.68 1.37 1.40 1.51 1.82 1.67 1.84 MEAN 1.60 S.D. 0.18

ELEMENT TYPE CONTRACTOR MACH ALTITUD" FIELD
1 RACK F-104 1.5 28,000 DATA

PMAX 1.85
PEFF 3.10
DAF 1.68

ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
1 RACK F-104 1.5 28,000 FAR

PMAX 2.44 1.44 2.43 1.44 2.42 1.54 2.41 1.36 MEAN 1.94 S.D. 0.80
PEFF 3.28 2.51 3.23 2.43 3.78 2.90 4.23 3.01 MEAN 3.17 S.D. 1.17
DAF 1.34 1.74 1.33 1.68 1.56 1.88 1.75 2.22 MEAN 1.69 S.D. 0.29
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E; i.4ENT TYPE CONTRACTOR MACH ALTITUDE FIELD
2 RACK XB-70 1.22 27,000 DATA

PMAX 4.69
PEFF 8.18
DAF 1.74

ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
2 RACK XB-70 I .22 27,000 FAR

PMAX 5.58 3.18 5.58 3.18 5.58 3.18 5.58 3.18 MEAN 4.38 S.D. 1.87
PEFF1O.O1 7.22 9.13 5.74 6.87 4.18 6.71 4.01 MEAN 6.73 S.D. 2.98
DAF 1.79 2.27 1.64 1.80 1.23 1.31 1.20 1.26 MEAN 1.56 S.D. 0.38

ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
2 RACK B-58 1.22 27,000 DATA

PMAX 4.56
PEFF 6.74
DAF 1.48

ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
2 RACK B-58 1.22 27,000 FAR

PMAX 4.36 2.54 4.36 2.54 4.36 2.54 4.36 2.54 MEAN 3.45 S.D. 1.45
PEFF 5.i6 3.79 5.17 3.30 5.70 3.84 7.15 4.64 MEAN 4.84 S.D. 1.96
DAF 1.18 1.49 1.19 1.30 1.31 1.51 1.64 1.83 MEAN 1.43 S.D. 0.23

ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
2 RACK XB-70 1.40 38,700 DATA

PMAX 3.50
PEFF 5.18
OAF 1.48

ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
2 RACK XB-70 1.40 38,700 FAR

PMAX 3.64 2.04 3.64 2.04 3.62 2.02 3.61 1.71 MEAN 2.79 S.D. 1.25
PEFF 5.42 3.68 6.38 3.97 5.47 3.28 4.43 2.05 MEAN 4..s,4 S.D. 1.94
DAF 1.49 1.80 1.76 1.95 1.51 1.62 1.23 1.20 MEAN 1.57 S.D. 0.27

ELE4ENT TYPE CONTRACTOR MACH ALTITUDE FIELD
2 RACK XB-70 1.86 48,000 DATA

PMAX 2.68
PEFF 3.16
DAF 1.18

ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
2 RACK XB-70 1.86 48,000 FAR

PMAX 2.69 1.24 2.66 1.20 2.64 1.16 2.86 0.91 MEAN 1.92 S.D. 1.04
PEFF 3.40 1.88 4.43 2.33 4.17 2.11 3.28 1.08 MEAN 2.84 S.D. 1.46
DAF 1.27 1.52 1.66 1.94 1.5C 1.82 1.15 1.18 MEAN 1.51 S.D. 0.29

ELEMENT TYPE CONTRACTOR MAXCH ALTITUDE FIELD
2 RACK F-104 1.5 28,000 DATA

PMAX 1 .85
PEFF 3.91
DAF 2.11

ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
2 RACK F-104 1.5 28,000 FAR

PMAX 2.44 1.38 2.43 1.21 2.42 1.19 2.41 1.17 MEAN 1.83 S.D. 0.86
PEFF 3.36 2.05 3.11 1.79 3.17 1.79 3.07 1.61 MEAN 2.49 S.D. 1.07
DAF 1.37 1.48 1.28 1.48 1.31 1.51 1.27 1.38 MEAN 1.38 S.D. 0.10
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ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
3 RACK XB-70 1.22 27,000 DATA

PMAX 4.47
PEFF 5.89
DAF 1 .32

ELEMEN'T TYPE CONTRACTOR MACH ALTITUDE FIELD
3 RACK XB-70 1.22 27,000 FAR

PMAX 5.28 4.16 5.27 4.06 5.26 3.98 5.25 3.91 MEAN 4.65 S.D. 1.60
PEFF 9.29 7.1910.28 7.4910.48 7.49 9.61 6.66 MEAN 8.56 S.D. 3.08
DAF 1.76 1.73 1.95 1.85 1.99 1.88 1.83 1.70 MEAN 1.84 S.D. 0.10

ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
3 RACK B-58 1.22 27,000 DATA

PMAX 4.56
PEFF 6.56
DAF 1.44

ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
3 RACK B-58 1.22 27,000 FAR

PMAX 4.05 3.25 4.08 3.23 4.07 3.17 4.07 3.11 MEAN 3.63 S.D. 1.23
PEFF 4.76 3.64 4.71 3.45 4.73 3.52 6.14 4.53 MEAN 4.44 S.D. 1.65
DAF 1.18 1.12 1.15 1.07 1.16 1.11 1.51 1.46 MEAN 1.22 S.D. 0.17

ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
3 RACK XB-70 1.40 33,700 DATA

PMAX 3.32
PEFF 4.16
DAF 1.25

ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
. RACK XB-70 1.40 31,700 FAR

PMAX 3.62 2.73 3.61 2.67 3.57 2.46 3.5f. 2.19 MEAN 3.06 S.D. 1.13
PEFF 4.76 S.45 4.39 3.06 4.33 2.87 4.61 3.12 MEAN 3.82 S.D. 1.43
DAF 1.31 .26 1.22 1.15 1.21 1.17 1.21. 1.42 MEAN 1.25 S.D. 0.09

ELEMENT TYPE CONTRACTOR MACH V LTITUDE FIELD
3 RACK XB-70 1.86 43,000 DATA

PMAX 2.78
PEFF 3.19
DAF 1.15

ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
3 RACK XB-70 1.86 48,000 FAR

PM X 2.69 1.78 2.66 1.64 2.56 1.38 2.72' 1.65 MEAN 2.14 S.D. 0.88
PE, F 3.81 2.67 3.19 2.12 3.01 1 .89 3.2U 2.01 MEAN 2.74 S.D. 1.10
DA 1.42 1.50 1.20 1.29 1.18 1.37 1.1( 1.22 MEAN 1.30 S.D. 0.12

ELEMENT TYPE CONTRACTOR MACH ILTITUDE FIELD
3 RACK F-104 1.5 ;3,000 DATA

PM X 1.79
PE F 3.08
DA 1.72

ELEMENT TYPE CONTRACTOR MACH -LTITUDE FIELD
3 RACK F-104 1.5 -3,0(0 FAR

PMAX 2.34 1.79 2.33 1.74 2.32 1.68 2.3 1., 7 MEAN 2.00 S.D. 0.73
PE F 4.71 3.49 5.04 3.65 5.26 3.78 5.2o 3.53 MEAN 4.34 S.D. 1.58
DA 2.01 1.95 2.16 2.10 2.27 2.25 2.24 2.40 MEAN 2.17 S.D. 0.15

B-43Sm*m1



L EAN TY CO!TR rTOR E- ALTITUDE
'R \¢K X B- 7 .C, 2 _7,000 DA&TA; l

OAF
LET TYLE T T ALTITUDE F-FL 3

PRA K XB-,0 0 2,00
p X.39 r 28 4 33 5 .2 4 .1 5.27 0? M A 7 5 1

i< ?, 67 9 69 7 .4 72 3 .2 . 1N 6-- S.D 3.19
OAF 2 08 .98 1.83 1.74 1.37 1.29 1 .33 1.17 ,EA N S.D. .

PE COTRACT0R MAC, FL- TTI

RA C B 1 2? 27,00 FA

"' ~ ~ ~ ~ r 7 C,) MA' f &

51 R#C . B 58 2, 7 ,00 ,.

M AX 46 50 5 3 4' 4 05 3 21 4 08 3 20 ,EAN .7u S. i
..F . 5..9.8 8..34 6. 8 9q 5G 57 MEAN 6.77 S.D. D ...

.43 .35 1 .82 .3 2.06 .98 2. , 05 'rAN 183 S. 0.

-, EE N' T fPE CONTRACTOR MACH ALT ITUD I LC
A C'rK X6 70 .0 3,7 ATA

[-MAX 3.34
PEFF 4.67
DAF 1 .40

ELEMENT TYPE CONRACT R MACH ALT 'TIjDE FIELD
4 RA'K X E-70 ,40 38,700 FAR

PMAX "1<62 L.83 3.60 2.77 3.62 2.69 3.60 2.63 MEALN 3.17 S.D. 1.1I
2<6 .77 3,51 5.97 4.73 6.94 5.16 6.77 4.92 MEAN 5.35 SD. 2.03

DAF 1.32 1.24 1 .66 1.71 01.92 .92 1.88 1.87 MEAN 1 .69 S.D. G,27

['EMENT TYPE CONTRAC -1 MAr ALTITUDE FIELD
4 RnC K YB-70 1 .86 48, 00 OATA

FMAX 2.82
PEFF 4.04
OAF 1 .43

ELMENT TYPF CONTRACTOR MACH ALT ITUDE FIELD
4 RACK XB-70 1 .86 48,k00 FAR

P[ AX 2 .68 1.97 2.69 1.81 2.67 1 .67 2.82 1.98 MEAN 2.29 S.D. 0.86
PEF7 3.50 2.50 3.91 2,90 4.77 3.47 5.34 3.82 MEAN 3.78 S.D, 1.50
04'. .31 1.27 1.45 1.60 1.78 2,08 1.89 1.93 MEAN 1.67 S.D. 0.30

L" MENI TYP[ CONTRACTOR MACH ALTITUDE FIELD
4 RA(,K F-1014 !-t- 28,000 DATA

OMAX .81
PLC F 4.2?

DA F 1. 3
IL[M[N IYP[. CONTRACTOR MACH ALTITUDE FI FLD

4 RACK [- 104 1 .5 28,000 FAR
PMAX 2.3) 1.3 .18 1 .87 2.37 1.?.i3 2.32 1.71 MEAN 2(09 S.D. 0,172
P LF ' <, 6 4.55 5.89 4.46 5.84 4.29 5.54 3.92 MEAN 5 04 S.D., 178
<A 2.47 ?.07 ' 4' 8 2 3 8 .4 2.34 2,3 8 2 29 MFAN 2.40 S.D. 0.0'
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~ ~ ~ ~ ~ ~ ~ 7 L T! ... .' .. ..

pE F

L L I E
V. ,, .... . " . . .. * , C 2'"A ! 33 S 1n 20

2. r: L.C.

20 7' 0 -

I. I L.4

.L, T 'PE ' ,,T LC iO.,, , L 4.. . :.L i i uE F L ...L,. 0 6

!:1 AX "A. .4 3 143 7 3 5' 1 3 E N.3 ,r A 3, S : . , i 7
PEF . 0. .4 i. 85, ..4 2 1 .'0 . 6 8 M,3 E 2°  :.AN I 60 S.,. OD .56,- -r C, C' , . , S, M u 4 F ..1-F 3,. 4. 0A0 IN 0 48 S D 0 O5

ELE ~tT Ty P E C N TR AC iO R YMA CH A LT IT U DE F IEL D
S, RA ,CK ,X -7n 0 4 0 -1 7 00c DATA

PLF F I. 1 7
OAF 0.4

EL E T Y P 0 TRPAC MACH AL TTUL'DE FIELD
P A CK B-70 1 .40 38,70 FAR

-1 T T Y PF C0NTRAC0R ,MACH ALT ITUDE FELD

5 RA1 C K Bg-, 71 .8 6 48,000 DATA.T
RA; m A x 1 80

P EF F "!, 8 v5
DAtkF 0- 47

EL E ME NT T YP E CO0N TRACO MAC H ALTITUDE F IE LDr
5RACK ,B- 7C 1.86 48, 000 FARPMAX 1.83 1.68 ,81 1.64 1.83 1.64 .85 1.63 MEAN 1.74 S.D. 0.56

PEF F 0.97 0O.'!4.. 0.90 0.61 0 83 0.63 0 8.1 C.62 MEAN 0. 78  S.D. 0.28
DAF 0.53 0,44 0.50 0.41 0.46 0.38 0.45 0.38 MEAN 0.44 S.D. 0.05

E1. EMENT TYPE CONTRACTR MACHt AL' TI TU DE FIELD
RACK F-104 1.5 48,000 DATA

PMAX 1 o66
PEFF 117
DAF C ,, 71

E LMENT T YPE CONTRACTOR MACH ALTITUDE FIELD
5 RACK F -104 1 .5 28,000 FAR

PMAX 1.78 1.68 1.81 1 .5 1.74 1.64 1.85 16,52 MEAN 1.66 S.D. 0.53
PEFF 1.37 1.09 0.37 1.06 1.3? .05 0 36 1.062 MEAN 1.2 S.D. 0.42
AF 0.5/, 68 0. 78 0 6 0.7 0.68 0 77 0. 67 MEAN 0.73 S.D. 0.05
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ELEEN7 TYPE CONTRACOR MAC ALTITUDE IELD
6 RAC K XB -70 .2 2 ,0 t\

PA X 4.96
PEFF 4.41

AF 0.89
ELEMF 'T TYPE CTTACTOR TAt, AITUDE FTLD

6 RACK XB-O 270 0 FA R
PMAX 4.78 4.27 476 4.27 4.9 0 .5 -. 89 4.15 MEA N '2 S.D. 1.46
PEFF 3.43 3.22 3.13 2.94 2.9 1 ,.01 249 MEAN 2 97 S.D. 0. 98
DAF 0.74 0 .75 0 .66 0 .69 0 . 5q 0 0 62 0. 6 EAN 0 .66 S .D. 0 .0 6

ELEME NT TYPE CONTRA CTOR MACH ALTITUDE F' E,
6 RACK: -58 1 ,2 27 000 DATA

P IMAX 4 .28
PEFF 3 00
DAF 0.70

EL EMENT TYPE C0NT ACTOR MACH ALTITU DE F ELD

6 RACK S, 8 1 22 27 00C FAR
PMAX 3.77 3.77 3.73 3.73 3.71 3.61 3.70 3.52 MEA,, 3.69 S. .17
PEFF 3 56 3.32 3 3 16 3 16 2.94 .95 2.74 M.1E N 3. 15 S D C'> 3
DAF 0.94 0.88 0.91 0.85 0.85 0.81 0.80 0.78 MEAN 0.85 S.D. 0.06

ELE MENT TYPE CONTR ACTOR M,,H ALTITUDE F IEL D

6 RACK XB-70 1 .40 38,700 DATA
PMAX 3.30
PEFF 2.57
DAF 0.78

ELEMENT TYPE CONTRACTOR MACH A ITTDE FIELD
6 RACK XB-70 .40 38,700 FAR

PM AX 3 14 2 99 3 20 3 03 3 29 3 04 3 27 3.01 EA N 3 - 0. 0.99

PEFF 2.22 1.92 2.30 1 .98 2.39 2.06 2.45 2 .10 2.18 S i
DAF 0.71 0.64 0.72 0.66 0.73 '2.68 0.7' -, , AN 0.70 S.- 0 ;4

ELEMENT TYPE CON T O', ,T OR ',A CH AL -<DC U ILD
6 RACK X B - 1 1 .36 000 D A TA

PMAX 2.25
PEFF 1 .88
DAF 0.83 Ti

ELEM 1 IfE L ,N RACTR MACH ALT ITUD E F [LU
6 Rp,,'K XE-70 1.86 48,000 FAR

PMAX 2.30 2,21 2.34 2 - 4 2.23 2.36 2.23 MEAN 2.28 S.D. 0.72
PEFF 1 .U i.49. .7 5 84 1.59 i .86 1.60 MEAN 1.68 S.D. 0.55

DAF 0./ 0.67 0 ,7... 69 0 7, 0.71 0.79 0.72 MLAN 0.74 S.0. 0.04

El -N T, F TYPE 0 NTRACTAR MAC H ALTITUDE FIELD
6 RACK F-104 1 .5 28,000 DATA

'MAX 2.13
PEFF 2.52
DAF 1.19

ELEMEN1 TYPE CONTRACTFOR MACH ALTITUDE FIELD
6 RACK F-104 1.5 28,000 FAR

PMAX 2.66 2.53 2.63 2.48 2.53 2.42 2.68 2.4' MEAN 2.55 S.D. 0.81

P E FF 2 .98 2.74 2 .94 2 .68 2 .90 2 .65 2. 88 2 .61 ME.AN 2 .80 S .0. 0 .89
OAF 1.12 1.08 1.12 1.08 1.15 1.09 1.07 1,04 MFAN 1.10 S.D. 0.03
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ELEMENT TYPF CONTRACTOR MACH IL I,,.. A" LD

7 T E-70 v .22 27,RfT0OP IMA

PMA F', -v. N-
!:'E FF 6.15

L, : i I -4ELEFME 'N1 TYpE , C0NTR~iTO .... AL> rH ALT T-, Ju F.. rI ELD

7 AL T A 0 1.2 27,C0(A
P MAA 5.49 3 43 5 9 3.33 .8 3 5 8 3.i EAN 4.38 .D. 18
PEFF 7 .06 F 7 2 7.5 - 7 04 4 0 6 MEAN 5+78 S. D 2 32
D. F 1 .32 1 48 1 29 1 .2 F 12 1 1 .EAN 1 )33 S . 0. 7

ELEMENT TYPE C'ONRAC ... r"o ' A' MLT ,- IT,,E Fl , L

E L F, C' H. A

* OAF 1

. - ... TYPE, CONTRACTOR MACH .ALTITUDE FlU
PLATE C-18 122 27 ,OU FAR

P'I X 2 7 2 S 4 6 2.37 4 26 2 2Q 5 1 EA, 3.30 S.D 1 4 6
PEF -, '0 2. 85 5 20 2 ; , 26 A NM AN 4 1

....F _3 .'2 .) 2" 2 . 4+ 1. I LAN > 24 S D 0 .04

Fr T YP C NTRACT R A CH ALT TT . . LL
x1 7 7C DA0

r- CONTRACTO-R MACH 1 TUD E F IELD
PLATE X F,- 7 1 .40 38,700 FAR

PMAK 6 2 2 .25 3.60 2.0 3 238 239 )  2 31 MEAN 3.01 S.D 1.24
PCFF L 93 32 4.8? 3.12 1,7 08 3 12 MEAN 4.08 S.D. 1.60
DAF .6 148 1.34 1.49 1 1 .33 1. 20 1.35 MEAN 1.37 S. . 0. 7

E E MENT T,-YPE CONTAC TOR MA CH ALTITUDE FIELD
7 PLA; --70 1 .86 48,000 DA<

PMAX 2.65
PEFF 3 '7
OAF I . 42

ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
7 PLATE Xb--70 1 .86 48,000 FAR

PMAX 2.88 1.79 2.87 1.67 2.85 1.63 2.84 1.59 MEAN 2.27 S.D 0.95
PEFF 3.93 2.63 3.84 2.49 3.92 2.50 3.97 2.48 MEAN 3.22 S.D. 1.25
DAF 1.3( 1.47 1.34 1.49 1 37 1,53 1.40 1.56 MEAN 1.44 S.D. 0.08

ELEMENT I YP[ CON T.RACTOR MACH ALT L U DE FI ELD
7 PLATE F-10 1.5 2 8,000 DtTA

PMAX 1 .69
PEF F . 31
D AF I1.96

EL EMENT TYPE CON--RACTOR MACH ALT ITULE FI ELD
7 PLATE. F--'04 1.5 28,000 FAR

PMAX 2.30 1.30 2.29 1 27 2.27 1.25 2,25 1.26 MEAN 1.71 S.O. 0.77
PEFF 2.90 1.99 2.72 1.74 2.76 1.55 2.75 1.39 MEAN 2.23 S.D. 0.93
DAF 1.26 1.54 1,19 1.37 '1 21 1.24 1,22 1.11 MEAN 1.27 S.D 0.13
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EL El E[J TP. Y _ CONTRACTOR M.AC AL TTUDE FI LD
8 PL. E XB-70 I 22 27,000 DATA"MAX 4.22

P EFF 5.93

E LEMEN'T TYPE C G N TA "TR CH LI TU D E ,LD
8 PLATE XE-70 .22 27,000 F'R

PMiAX .04 3 . 0 5.0? 2 89 4.9 2.81 2 4 97 2 73 [EN'" .93 S D 1 69
PEFF . 97 4.97 6.63 4.47 6.31 4 15 6 82. 4 10 "EAN 5.63 S D. 2.20
DAF F 38 1 65 3. 1 1 85 U 1 AN 1 A 1,6 .D. 0.

E [MEM_ TYPE CONTRACTOR MA CH ALT TUD E F ELUE
8 PLAt,- D 1 . 2 2 27 , 00 DATA

PM'AX 4.09o

PEFF 5.83
AF 1 .43

E MLEE NT TYPE CONTRACTO MACH ALT1TUDE FIELD
8 PL!TE B-58 1 .22 27,000 FAR

PMAX 3.327 2.14 380 2.09 3.78 2.06 3.76 2.07 MEA! ?.94 S.D. 1.29
PEFF 4.93 3.!6 4.0a 2.34 5.C0 2.81 5 03 2.81 MEAN 3.94 S.0. 1.65
OAF 1.29 1.48 1.29 1.36 1 32 1.36 1.34 1.36 MEAN 3 - >-. 0.06

ELEMENT TYPE CN;RACT0R MAH ALT I T U E ELD
8 P L AT E XB-70 1 .42 38,700 DATA

PMAX 3. 08
PEFF 4,35
DAF 1 .42

ELEMENT TYPE C. RACTOR MACH ALTITUDLE iE tO
8 PLATE XB-70 1 .40 383700 AR

PMAX 3.11 1.9? 3.07 1.87 3.30 1 .90 3.27 1.86 MD N .5 4 S.0. 1.06
PEFF 4.19 2.93 4.02 2.74 4.55 2.9 / 4.48 ,.91 MEAN 3.60 S.). 1.)7
DAF 1.30 1.53 1.31 1.46 1.38 1.56 1,37 1.56 MEAN 1.44 S.D. 0.10

ELEME NT TYPE CONITRACTOR MACH ALT ITDE 1 FIELD
8 PLATE XF-70 i .86 4S ,UtY DATA

PMAX 2.29
PEFF 3.02
DAF 1 .32

ELEMENT TYPE CONTRACTOR MACH ALTITUDE E L
8 PLAiE XB-70 1 .86 42,0O( FAR

PMAX 2.26 1 .t)2 2.11 1 .46 2.40 1 .46 2.37 1 .13 MLiAN 1 .88 3.0. 0./4
P FF 2.68 2.07 2.74 2.03 3.20 2.1 3.16 .!1 MiAN .54 S.". 0.94
DAF 1 27 1.36 1.30 1.38 1.33 1.49 1.33 1.49 M iAN I. (7 S.D. 0.08

OLEMENT TYPE C ONTRAL TOR MACH A I -',- U DE f 1L 1.D
8 PLA I F F--104 1 .5 2 om)(0 DATA

PMi; 1 30
PI FF 4(
L AF 1 '4

FL1Ml NT TYPE ONTRACTOR M CH ALT I i ' )i F [IL
I P DLA [ F -104 1 .5 29,000 AR

NA , 1.iC 1.14 1 .73 1 .11 1 70 1 .10, 1 .67 1 .11 L AN 1 .4,: .. :.0)
PI f .30 1.73 2.13 1.47 2.09 1.31 2.Ob 1.13 iA ' 1 8 . . 0 ,
DAI 90 .02 1.23 , . ? 1 .23 1.18 1.23 1 0 .  M(AN 1B I, S.D 0 14
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LLMN Y ..N.RI\( TOP MACHr AL.1 JLUL J-F!;
FL ROOF XBN T 22 27T (OR F A A

MX 3.3 2 X 3 . 2

PEFF 5.850 ,152 4 FO 'A
DAF 0.

~L EMENT TYPE CONTRA I .LI -AC"AL)
9 ROOF XB-l /0 1 2 27 ,00 F AR

PMAX 3 03 2 Al 2 1 4 2 0 A N
.,- EFF058 5 6 5.2 3 5,5 4 4 9: 0.u9 4 44 Y EA N .D!.

DAF 1 783 3 4 -. 77 - 36 1 19 2 6 LEAN 8 9 3

E LM E NT TY PE CON TRACTOP MACH ALT TL I
P 0 0 F B - 1.2 1 2 2 2 n.....

PMAX 2818
P EFFF 3 -')

DAF 1. 118
L EMENT TYP CONTRACTOR MACH ALT TOLL F E,

PMAX 2 26 1 . 79 2.30 .6, 7  2.33 .60 3, 1,62 M E AN 2 !G S.D. 0.q6

PFFF 3 . 0 3 10 3 48 84 3 .. 409 2 3 , 3 3ATA
DAF 1.64 1 73 1 1.70 1.41 1,7 1.03 1, 3 MEAN ,,5 S.D 0

El EMENT TYPE CONTRACTOR MACH ALT TU.H FIELD
ROOF XB-70 1,40 38 0 F-A;T

r)M AX V, 1 , 91

P[_ F 2.60 .320 1,219 1.!2.016MEN1.2 0 .6
D AF I!. 36

ELEMENT TYPE CO0,,'TR "IC TOR MA CH AL, T pTLD I L
9 ROOF XB-70 ! ,40 3S, O A' ,,0

P" ., X 2. 04 .63 .01 1 , 52( 1.q8 1.4 7 2 4 1. 6 MEAN D.S , . 0 . 66

PEF . 06 2 .3 2 .50 225 2. 51 21 2 2 . 1 1 MLAN 2 52 S . . 87
DAF 1.50 1.80 1.24 1.48 1.27 1.44 1.1 1.44 MEAN 1.41 S.D. !.21

LI NT TYPE 'NTRACTOR MACH ALI ITUDE FIELD
9 ROOF 5,S-70 1 .86 48,000 DATA

P M A X 1 7 1
PEFF 2.u6
OAF I. 21

ELEMENT TYPE CONTRACTOR MACIH ALl iTIO?'. FI L
9 ROOF XB- 7.0 1 6 43 000 FAR

PMAX 1 .63 1 .44 1 .61 1 .32 1 .5, 1.23 1 .94 1 . 17 MEAN ' S . 0 . 3
PEFF 2.61 ),5'? 2,12 1.98 2.02 1.8U 2.15 1.79 MEAN 2.12 SD. 0 (73
DAF 1.60 1.75 1.32 1.50 1,27 1.46 1.11 1.53 MEAN 1.44 S.f. 0.20

ELEMENT IYPE CONTRACTOR MACH ALTITUDE FIELD
9 ROOF - 104 1.5 28 000 DATA

PMAX 0.99
P F I, 79
DAF 1. 80

- -,9



LEMEN T YPE CONT RACTO F T T 1) IL
I RO F X - 7 1 .2 2 7 9 D A

PMA4:, i°8

DAF 0. 97
M N TYP CONTRACIOR M A L T U L L

o RoOF XB- 70 0 , 0 F,,,
PMAX 2.34 2.34 2.17 2.16 2.16 2.04 1 .99 MEAN 2.17 S.D, 0.69
PEFF 2.49 2.67 2.36 2.52 2.23 2 3'7 2.11 2.23 MEAN 2.37 S.D. 0.77
DAF 1 .06 1 , 14 1 .09 1 .16 1 .03 1 16 0 . P 1 .12 MEAN 1 .0 S.D, 0.06

LLEM':NT TYPE CONTYAC"P,, MA H A TIT-'E .F ELD
lo ROOF B-58 1.122 27,000 DATA

PMAX 1 74
PEFF 1.40
PAF 0.80

ELEMENT Y PEF CONTRACTOR MACh ALTIT DE FIELD
10 ROOF B-58 >22 27,000 F'FAR

PMAX 1 .73 1 .73 .65 1 .63 1.64 1.59 1 .62 1 .50 tAN 1 66 So . 0.52
PEFF 1,64 1.85 1 5 1.78 1.56 1.73 1.57 1.70 MEAN 1.68 S.D. 0.54

DA 0.9 5 1.07 0C,9 1,09 0.95 i1.09 0.97 1.06 MEAN 1l 02 SU. 0 ,,

ELEMENT TYPE CONTRACTOR MACH ALTITLIDE FIELD
10 ROOF XB-70 1.40 38.,700 DATA

P,,iA X ! . 44

PEFF 1.52
DAF 1 . 06

ELEMENT TYPE CONIRACTOR MACHi ALTITUDE FIELD
10 ROOF XB-70 1.40 38,700 FAR

PMAX 1 . 8 1.5j 1.57 1.44 1.56 1 41 1.56 1.41 MEAN 1.51 S.D. 0.48
PEFF 1.91 1,9, 1.78 1.80 1.71 1.70 1.59 1.56 MEAN 1.75 S.D. 0.57
DAF .21 1 .,7 1 . 1 1 25 1 .09 1 . 1 1 .0, 1.11 MEAN 1 16 S ' P,

ELEMENT TYPE CONTRACTOR ,,C ALTITUDE FIEL
10 ROOF XE ,70 1 .86 48, 0 , DATA

PMAX 1.-23
PEFF 0. 92
OA F 0. 75

ELEMENT T-YPE CONTRACTOR MACH ALTIT UDE F [ LU
10 K uOF XtB - 70 1, 8C 48 , 000 FAR

PMA-X 1 .31 1.31 1.25 1.22 1.,4 1.14 1.24 1.0') MEAN 1.22 S.D. .3 9
PLE EF 1.66 1.69 1.61 1. 0,3 1. 51 1.5 1 1.4 1.40 MEAN 1.5, S.. 0.50
'DAF .27 1 .30 1 .29 1.33 1.;2 1.33 1 .14 1.29 MEAN I .'7 S.C. 0.0t

L IME NT TYPE CONTRACTOR MACH AL T I Tt I FILL f
1( ROOF F -I1 1 .5 '8,900 DATA

PMAX 0.97
REE[lIF 0.7
L DA F 0.80

I L IEML NT TYPE CONTR1,TOV MA'H ALT 1TUDE El E
110 ROOF F - 0' 1 .5 28 0,0 FAR

PMAX 1.09 1.09 1.06 1.06 1.G03 1 03 .1 l 1.05 M, AN i.06 S. .S, "
PEF F1.81 1.1 1. 1.001 1.2(1 01 1.21 1.01 1,20 MEAN i.18 5,0. 1. 36
OAF 0. 0 3 1.0,8 0.9(5 1.13 0.98 1.17 0.6 1.15 MEAN 1.04 S.D ) 0
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. . .. . ... Iu F M C A , b I N{ i ;

I ME N,  TYPE CN!R ACT A L ;'

) 1. AT Xf- 7 1 2/ , P A T A
OMA kX 4 5
)[ F F 9 3'
D A F 2.'4

ELL. MLNT TYPL CONTRACT R MACi A T T '
1 PLATE XB-70 1.22 2 7

IMAX V.49 2.,2 5.49 2./6 5.48 2 .7 c 4 8 6 "A% 14 D 1 94
PEFF p.25 3.91 9.35 3.7611.07 3 57 9.(, . A , .6.1 A
DAF 1.69 1.37 1.70 1.36 2.02 1.3? 165 , . S.D. ) L8

CLEMENT TYPE CONTIRACTOR MACH ALT ITUDE " LL
I I PLATE B-S0 1. 2 27,00 DATA

PMAX 4.34
PEFF 9,20
DAF 2.12

ELEMENT TYPE CON TF, CTLUM, MACH ALT I T!DE FIELD
11 PLATE B-58 1.22 27,0'- FAR

PMAX 4.27 2.16 4.26 2,11 I 6 ?,u8 4. '5 ?. MEAN 3.18 S.D. .51
P EFF 7.51 2. 3 8. 1 2.77 .h .66 8.77 2.43 MEAN 5.26 S.D. 3.24
DAF 1.76 1. .7 .91 1. 8 ,66 1.2 2.0,, 1.16 MEAN 1,56 S.D. 0.33

ELEMENT TYPE -JNT :\ACT()R 'ACH A TI TUDE FIELD
11 PLATE ,B-7 1 .40 38 700 DATA

PMAA 3.39
PEFF 5.20
DAF 1. :,I,

El .1ENT TYPE ONT' CTO MA,",h ALT IT) I E FI' LD
11 PLAT XLi ;-7C ,40 ,700 ,R

'MAX .' ;]1.95 3 0 10 3.> 1.9. 3.93 1.90 MELN 2.0? S 0. 1.3

.FF ,.u2 .60 .39 ' 48 6.66 2 . 1 6 - .14 M AN 4.33 o3. 2j.41
:)AF 1.64 1.33 .53 .3, 1.70 P 1 . 2 i.? "EAN 1. ., .I' .

I PM{NL TYpr 1ONT, <R ACH AL T I T Ui FIFI 1
S FLA'IL XB 70 4. 8,0 C, ATA

HMAV " .17

6?
LEME TYPE C N IRAC70P I A C H ALT I TUiE FI"

1 PLA.E XB-7-' 1 t 4 , 0 FA'"M1 "  2 1 f 2 1 8 1 i 5 6 2 . I 2 ... MF N jL ... 2. . 56 .C 1. 9 1 49 MA 17 .[. 09 '
Fr r F7 5 700? O 4a7. 1 .98 4. Wt, I '., 4 4 ; .38 MEAIN 8 , S.D. 1] ... ,

I,F 1 1. 8 1.53 1.27 . 6 1 tl i.93 MfI % . 3 S.D. 31

1 i [MINI fY L CON -ACTOR MACH ALTITUDE UL
Ii P71 AT 04 1.5 2, I A

P MAX 1 66
P A I I

0 A 1 . 4
I-{ E~ M: TvY' tCON? RACJTORN Mi~tCH , TITUDE 3: i {70

i , F' " <TV, - 04 , 1 . t' 2? ,. 3 0? AR t t
H) tAX 2?.2 " :7 77.;, 1.2/ ,3.21 ..' 2.10- 1.2t) MEA1N 1 ./4 0-0 . 0] 75
H~f C 4 , i .0.' [. 1. . . ' 4 1. .1, 3.61 i.27 MEAN ;.'.t bE S . 1.13
,.AF~ 3 , . , ..... . . 24 1 .i , 1 .05 1.i55 1 .(31 MI AN 1 .44 :-. 0. u;

t .-- I



ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
12 PLATE XB-70 1.22 27,000 DATA

PMAX 3.98
PEFF 3.64
DAF 0.91

ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
12 PLATE XB-70 1.22 27,000 FAR

PMAX 4.77 2.56 4.77 2.41 4.76 2.30 4.75 2.26 MEAN 3.57 S.D. 1.69
PEFF 7.04 6.01 6.05 5.16 5.33 4.15 4.95 3.73 MEAN 5.30 S.D. 1.98
DAF 1.47 2.35 1.27 2.14 1.12 1.80 1.04 1.65 MEAN 1.61 S.D. 0.47

ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
12 PLATE B-58 1.22 27,000 DATA

PMAX 3.72
PEFF 5.72
DAF 1.54

ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
12 PLATE B-58 1.22 27,000 FAR

PMAX 3.69 1.89 3.68 1.80 3.67 1.76 3.67 1.77 MEAN 2.74 S.D. 1.31
PEFF 6.79 5.76 6.49 5.26 6.06 4.72 5.39 4.05 MEAN 5.56 S.D. 1.97
DAF 1.84 3.04 1.76 2.92 1.65 2.68 1.47 2.28 MEAN 2.21 S.D. 0.61

ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
12 PLATE XB-70 1.40 38,700 DATA

PMAX 2.94
PEFF 3.23
DAF 1.10

ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
12 PLATE XB-70 1.40 38,700 FAR

PMAX 3.09 1.72 3.07 1.63 3.41 1.66 3.41 1.64 MEAN 2.45 S.D. 1.14
PEFF 3.79 3.26 3.58 3.02 3.52 2.86 3.29 2.93 MEAN 3.28 S.D. 1.08
DAF 1.23 1.90 1.17 1.85 1.03 1.72 0.97 1.79 MEAN 1.46 S.D. 0.39

ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
i^ PLATE XB-70 1.86 48,000 DATA

PMAX 2.25
PEFF 2.42
DAF 1.07

ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
12 PLATE XB-70 1.86 48,000 FAR

PMAX 2.46 1.49 2.44 1.39 2.43 1.32 2.41 1.27 MEAN 1.90 S.D. 0.83
PEFI 3.20 2.79 3.04 2.60 2.89 2.43 2.72 2.25 MEAN 2.74 S.D. 0.92
OAF 1.30 1.87 1.25 1.87 1.19 1.85 1.13 1.77 MEAN 1.53 S.D. 0.34

ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
12 PLATE F-104 1.5 28,000 DATA

PMA 1.33
PEFF 0.65
DAF n.49

EMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
12 PLATE F-104 1.5 28,000 FAR

?MAX .86 1.13 1.84 1.08 1.82 1.06 1.79 1.07 MEAN 1.46 S.D. 0.60
PEFF ,.17 1.37 1.22 1.34 1.29 1.34 1.36 1.42 MEAN 1.31 S.D. 0.42
DAF (..63 1.21 0.66 1.24 0.71 1.26 0.76 1.33 MEAN 0.98 S.D. 0.31
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ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
13 PLATE XB-70 1.22 27,000 DATA

PMAX 3.67
PEFF 2.36
DAF 0.64

ELEMENT TYPE CONTRACTOR MACH A'.TITUDE FIELD
13 PLATE XB-70 1.22 27,000 FAR

PMAX 4.42 2.42 4.40 2.23 4.39 2.11 4.38 2.05 MEAN 3.30 S.D. 1.56
PEFF 3.68 3.62 3.65 3.48 3.61 3.32 3.52 3.13 MEAN 3.50 S.D. 1.12
DAF 0.83 1.50 0.83 1.56 0.82 1.58 0.80 1.52 MEAN 1.18 S.D. 0.38

ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
13 PLATE B-58 1.22 27,000 DATA

PMAX 3.41
PEFF 1.45
DAF 0.43

ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
13 PLATE B-58 1.22 27,000 FAR

PMAX 3.41 1.77 3.39 1.65 3.38 1.60 3.37 1.62 MEAN 2.52 S.D. 1.21
PEFF 1.83 2.08 1.83 2.01 1.83 1.93 1.85 1.87 MEAN 1.90 S.D. 0.61
DAF 0.54 1.17 0.54 1.22 0.54 1.21 0.55 1.16 MEAN 0.87 S.D. 0.35

ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
13 PLATE XB-70 1.40 38,700 DATA

PMAX 2.72
PEFF 3.97
DAF 1.46

ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
13 PLATE XB-70 1.40 38,700 FAR

PMAX 2.86 1.60 2.84 1.50 2.82 1.44 2.80 1.44 MEAN 2.16 S.D. 0.98
PEFF 4.40 4.02 4.55 4.03 4.13 3.49 3.63 2.88 MEAN 3.89 S.D. 1.34
DAF 1.54 2.51 1.60 2.69 1.47 2.42 1.30 2.00 MEAN 1.94 S.D. 0.54

ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
13 PLATE XB-70 1.86 48,000 DATA

'MAX 2.08
PEFF 2.80
DAF 1.35

ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
13 PLATE XB-70 1.86 48,000 FAR

PMAX 2.28 1.42 2.26 1.30 2.25 1.21 2.23 1.16 MEAN 1.76 S.D. 0.76
PEFF 4.23 3.97 4.46 4.09 4.28 3.85 3.98 3.46 MEAN 4.04 S.D. 1.31
DAF 1.85 2.79 1.97 3.13 1.90 3.17 1.78 2.98 MEAN 2.45 S.D. 0.62

ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
13 PLATE F-104 1.5 28,000 DATA

PMAX 1. 1 6
PEFF 0.19
OAF 0.17

ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
13 PLATE F-104 1.5 28,000 FAR

PMAX 1.67 1.05 1.64 0.99 1.62 0.96 1.59 0.97 MEAN 1.31 S.D. 0.53
PEFF 0.36 0.67 0.41 0.69 0.47 0.73 0.52 0.79 MEAN 0.58 S.D. 0.24
DAF 0.22 0.64 0.25 0.70 0.29 0.76 0.34 0.81 MEAN 0.50 S.D. 0.25
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ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
14 PLATE XB-70 1.22 27,000 DATA

PMAX 4.12
PEFF 8.32
DAF 2.02

ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
14 PLATE XB-70 1.22 27,000 FAR

PMAX 4.94 2.76 4.91 2.67 4.88 2.61 4.85 2.58 MEAN 3.77 S.D. 1.68
PEFF 7.95 3.59 7.50 3.41 9.09 3.18 7.80 2.51 MEAN 5.63 S.D. 3.19
DAF 1.61 1.30 1.53 1.28 1.86 1.22 1.61 0.97 MEAN 1.42 S.D. 0.28

ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
14 PLATE B-58 1.22 27,000 DATA

PMAX 3.68
PEFF 7.29
DAF 1 .98

ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
14 PLATE B-58 1.22 27,000 FAR

PMAX 3.74 2.14 3.71 2.09 3.69 2.06 3.66 2.07 MEAN 2.89 S.D. 1.25
PEFF 6.90 2.63 7.17 2.45 5.85 2.36 6.14 1.81 MEAN 4.42 S.D. 2.66
DAF 1.85 1.23 1.93 1.18 1.59 1.14 1.68 0.87 MEAN 1.43 S.D. 0.38

ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
14 PLATE XB-70 1.40 38,700 DATA

PMAX 2.93
PEFF 3.52
DAF 1.20

ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
14 PLATE XB-70 1.40 38,700 FAR

PMAX 2.76 1.87 2.75 1.82 3.13 1.83 2.82 1.83 MEAN 2.35 S.D. 0.92
PEFF 3.34 2.09 3.37 1.93 3.53 2.16 3.25 2.34 MEAN 2.Y5 S.D. 1.09
DAF 1.21 1.11 1.23 1.06 1.13 1.18 1.15 1.28 MEAN 1.17 S.D. 0.07

ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
14 PLAL XB-70 1.86 48O000 DATA

PMAX 2.09
PEFF 2.43
DAF 1.16

ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
14 PLATE XB-70 1.86 48,000 FAR

PMAX 2.11 1.52 2.11 1.46 2.17 1.46 2.17 1.43 MEAN 1.80 S.D. 0.67
PEFF 3.80 l./O 3.60 1.64 2.65 1.41 2.59 1.33 MEAN 2.34 S.D. 1.21
DAF 1.80 1.12 1.71 1.12 1.22 0.97 1.19 0.93 MEAN 1.26 S.D. 0.32

ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
14 PLATE F-104 1.5 28,000 DATA

PMAX 1.18
PEFF 1.64
DA 1.39

ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIEL"
14 PLATE F-104 1.5 28,000 FAR

PMAX 1.52 1.14 1.51 1.11 1.50 1.10 1.49 1.11 MEAN 1..1 S.D. 0.46
PEFF 2.13 '.56 2.13 1.47 ?.09 1.38 2.32 1.11 MEAN 1.77 S.D. 0.71
DAF 1.40 1.:? 1.41 1.32 1.39 1.25 1.56 1.01 MEAN 1.34 S.D. 0.16
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ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
15 PLATE XB-70 1.22 27,000 D,,'A

PMAX 3.23
?EF F 0.
OAF 0.

ELEMENT TYPE CONTRACTOR TMACH ALTITUDE FTE.D

15 PLATE XB-70 .22 27,00C FAR
PMAX 4.27 2.48 4.24 2.33 4.21 2.'3 4.18 2.18 MEAN 3.27 S.D. 1.45
PEFF 6.81 5.90 5.86 5.05 5.10 4.07 4.74 3.65 MEAN 5.15 S.D. 1.91
OAF 1.59 2.38 1.38 2.17 1.21 1.83 1.13 1.68 MEAN 1.67 S.D. 0.44

ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
15 PLATE B-E8 1 22 0,O u DATA

F'1AX 3. 11
PEFF 5.46
OAF ! .76

ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
15 PLATE B-58 1 .22 27 ,000 FAR

PMAX 3.20 1.86 3.17 1.78 3.14 1.75 ). 12 1.76 MEAN 2.47 S.D. 1.06
PEFF 6.57 5.65 6.25 5.15 5.80 4.62 5.13 3.94 MEAN 5.39 S.D. 1.90
OAF 2.05 3.03 1.97 2.89 1.84 2.64 I.05 2.25 MEAN 2.29 S.D. 0.51

ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
15 PLATE XB-70 1 ,40 38,700 DATA

PMAX 2.54
PEFF 3.07
DAF 1. 2 1

ELEMENT TYPL CONTRACTOR MACH ALTITUDE FVLLD
15 PLAIE XB-70 1.40 38,,700 FAR

PMAX 2.41 1.b65 Z .39 1.57 2.72 1.65 2.48 1.55 MEAN 2.04 S. 0.81
PEFF 3. 53 . )4 3 .30 79 3. 2.67 01 2 .2 MEAN 3. 0 S .D 00
DAF 1 .46 l S4 1 38 1 .78 1,,0 1 72 1 1 1 2 MEAN 1 S5 S. C. . 27

ELEMENT TYPE CONTRACTOR MAC h ALTITUDE FIELD
15 PL AT E XB-70 1. h 1 4 S, 20, DATA

PMAX 1.81
PEFF 2.20
DAF 1.2Li

ELEMENT TYPE CON TRACTOR MAC,' AL I U'DE FIELD
15 PLATE - I .6 48,008 FAR

PMAX 1.83 .,9 1.81 1. 30 99 i.6 1 . 8 2 2" MEAN I > 57 S.n. 0 .58
PEFF 2 .9 .49 2. 70 ? 66 L MEAN 2 .47 S. . . 8 3
OAF 1.5" 1.79 1.49 1. 5 41 1 13 1.67 m EAN 1,62 S.D. 0.18

ELEMENT TYPE C'ONTRACTOR MACi ALTITUD E FIELD
15 LATE F- 104 1. 25 ,O0. DTA

PMA 0.89

PEFF .71
OAF 0.80

ELEMENT TYPE CONTRACTOR MACH ' L T IT UL:E FI E!L
15 PLATE F-104 1.5 FAR

PMAX I19 100 1.17 9 15 0.93 1. 1 0 . MEAN I.6 S . D. 0.35
PEFF >. l 1.17 1.07 1.17 1.23 1.31 , MEAN .23 S. , 0.42
DAF 0.85 1.18 0.92 1.23 1.07 1. 1 3 . . 6 AE.AN .I8 S.D. . ,24
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p M

PEFF 2,L"
U A F O. - 1

E EMEN' TYPE CO TRACTOR MACH ALTITUDE FIELD
T EATL XB- 70 1 .22 27,000 FAR

PMAX 3.735 2.28 3.50 2.10 3.15 1.98 3.85 1.98 MEPN 2.84 S.D, 1.20
PEFF 3.41 3.37 3.37 3.24 3.3 3.08 3.38 3.05 MEAN 3.28 S.D. 1,04
DAF 0,96 1.48 0.96 1.54 0.96 1.56 0.88 1.54 MEAN 1.24 S.D. 0.32

ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
16 PLATE B-58 1.22 27,000 DATA

PMAX 2.84

PEFF 1.36
DAF 0.48

ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
16 FLATE B- 58 1. 2. 27 000 FAR

PMAX 2.56 1.68 2.52 1.58 2.47 1.54 2,U4 1.60 MEAN 2.10 S.D. 0.85
P E FF 1.,65 1 .89 1 .64 1 .8- 1 .65 1 .76 1 .76 1 .85 MEL-AN 1 .75 S.D. 0.56
AF 0,65 1.13 0.65 1.15 0.67 1.11 0.62 1.16 MEAN 0.90 S.D. 0.27

ELEMENT TYPE CON LTRACTOR MACH ALTITUDE FIELD
16 PLATE XB-70 1.40 38,700 DATA

PMAX 2. 13
PEFF 3.52
DAF 1.65

ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
16 PLATE XB-70 1.40 38,700 FAR

PMAX 2.24 1.54 2.21 1.44 2.19 1.39 2.17 1.38 MEAN 1.32 S.D. 0.70
PEFF 4.03 3.65 4.12 3.59 3.68 3.04 3,15 2.36 MEAN 3.45 S.D. 1.23
DAF 1o80 2.38 1.86 2,50 1.68 2.19 1.45 1.71 MEAN 1.95 S.D. 0.37

ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
16 PLATE XB-70 1.86 48,000 DAIA

PMAX 1 . 54
PEFF 2.31
DAF 1.50

ELFMENT TYPE CONTRACIOR MACH ALTITUDE FIELD
16 PLATE XB-70 1.86 48,600 FAR

PMAX 1.60 1.31 1.58 1.20 1.64 1.14 1,.63 1.09 MEAN 1.40 S.D. 0.50
PEFF 3.r' 3.38 3.72 3.30 3.76 3.30 3.42 2.88 MEAN 3.43 S.D. 1.12
LD F 2.28 2.59 2.36 2.76 2.29 2.91 2.11 2.65 MEAN 2.49 S.D. 0.27

ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
16 PLATE F-104 1.5 28,000 DATA

PMAX 0.74
PEFF 0.19
DAF 0.25

ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
16 PLATE F-104 1.5 28,000 FAR

PMAX 1.01 0.86 1.00 0,81 0.99 0.79 0.97 0.86 MEAN 0.91 S.D. 0.30
PEFF 0.36 0.64 0.41 0.68 0.46 0.72 0.53 0.79 MEAN 0.57 S.D. 0.24
DAF 0.35 0.74 0.41 0.83 0.46 0.91 0.55 0.92 MEAN 0.65 S.D. 0.23
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P LF 8.80
DAF ? 43

MENT TYPE CONTRACTOR MACH ALTITUDE FIELD
17 PLATE XB-70 1.22 27,000] FAR

PMAX 2.80 2.02 2.82 2.01 2.81 1.97 2.88 2.02 MEAN 2.41 S.D. 0.88
PEFF 7.47 3.03 7.63 2.76 8.30 2.61 6.72 2.52 MEAN 5.13 S.D. 3.03
DAF 2,67 1.50 2.71 1.37 2.96 1.33 2.33 1.25 MEAN 2.01 S.D. 0,72

ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELO]
17 PLATE B-58 1.22 27,000 DATA

PMAX 2. 18
PEFF 7.90
DAF 3.62

ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
17 PLATE B-58 1.22 27,000 FAR

PMAX 2.18 1.40 2.17 1.43 2.17 1.41 2.16 1,49 MEAN 1.80 S.D. 0.69
PEFF 6.42 2.18 6,82 2.34 4.70 1.90 7.30 1.77 MEAN 4.18 S.D. 2.71
DAF 2.95 1.55 3.14 1.63 2.17 1.34 3.38 1.19 MEAN 2.17 S.D. 0.87

ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
17 PLATE XB-70 1.40 38,700 DATA

PMAX 1. 91
PEFF 3.23
OAF 1 .69

ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
17 PLATE XB-70 1.40 38,700 FAR

PMAX 2.01 1.18 2.01 1.19 2.00 1.20 2.00 1.23 MEAN 1.60 S.D. 0.66
PEFF 3.39 1.61 4.18 1.68 3.42 1.49 4.63 1.49 MEAN 2.74 S.D. 1.56
DAF 1.69 1.36 2.09 1.41 1,71 1.24 2.32 1.21 NEAN 1.63 S.D. 0.40

ELEMENT TVDE CONTRACTOR MACH ALTITUDE FIELD
17 PLATE XB-70 1.86 48,000 DATA

PMAX 1. 54
PEFF 3.-4
OAF 2.43

ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
17 PLATE XB-70 1.86 48,000 'AR

PMAX 1.59 0.83 1.59 0.86 1.59 0.90 1.59 0.92 MEAN 1.23 SD, 0.54
PEFF 5.02 1.72 3.77 1.37 4.57 1.52 3.88 1.09 OE"' 2.87 S.D. 1.82
DAF 3.16 2.08 2.37 1.60 2.88 1.70 2,45 1.19 MEAN 2.18 S.D. 0.67

El EMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
17 PLATE F-104 1.5 28,000 DATA

PMAX 1. 15
PEFF 1. 71
DAF 1.49

ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
17 PLATE F-104 1.5 28,000 FAR

PMAX 1.44 0.79 1.46 0.70 1.45 0.76 1.45 0.74 MEAN 1.!1 S.D. 0.50
PEFF 4.42 1.77 3.15 1,42 2.20 0.84 3.76 0.99 MEAN 2.32 S.D. 1.50
DAF 3.06 2.23 2.16 1.81 1.51 1.10 2.59 1.34 MEAN 1.98 S.D. 0.66
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L C M C L ILI
18 PLA X - 70 2 2 27 ,0 DATA

PMAX 2.75
PEFF 1. 98
DAF 0 72

ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
18 PLATE XB-7n 1.22 27,000 FAR

PMAX 2.42 1.81 2.41 1.76 2.40 1.68 2.39 1.71 MEAN 2.07 S.D. 0.74
PEFF 3.35 3.02 3.04 2.76 2.28 2.17 2.00 2.11 MEAN 2.59 S.D. 0.96
DAF 1.39 1.67 1.26 1.57 0.95 1.29 0.84 1.23 MEAN 1.27 S.D. 0.28

ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
18 PLATE B-58 1.22 27,000 DATA

PMAX 1 .84
PEFF 2.26
DAF 1.23

ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
18 PLATE B-58 1.22 27,000 FAR

PMAX 1.87 1.22 1.86 1.22 1.86 1.20 1.84 1 26 MEAN 1.54 S.D. 0.59
PEFF 2.67 2.07 2.61 1.96 2.08 1,60 1.91 1.,1 MEAN 2.09 S.D. 0.75
DAF 1.42 1.69 1.40 1.61 1.12 1,34 1.04 1.46 MEAN 1.38 S.D. 0.22

ElEMENT TYPE CONTRACTOR MACH ALTITUDE FIEL
18 PLATE XB-70 1,40 38,700 DATA

PMAX 1. 9
r FF 1.33
DAF 0.83

ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
18 PLATE XB-70 1.40 38,700 FAR

PMAX 1.75 1.04 1.74 1.02 1.74 1.07 1.73 1.16 MEAN 1.41 S.D. 0.57
PEFF 1.27 1.12 1.28 1.46 1.50 1.76 1.74 1.96 MEAN 1.51 S.D. 0.55
OAF 0.73 1.08 0.73 1.43 0.86 1.64 1.01 1.69 MEAN 1.15 S.D. 0.39

ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
18 PLATE XB-70 1.86 48,000 DATA

PMAX I . 34
PEFF 1 .64
DAF 1.22

ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
18 PLATE XB-70 1.86 48,000 FAR

PMAX 1.39 0.78 1.38 0.83 1.38 0.89 1.38 0.93 MEAN 1.12 S.D. 0.45
PEFF 1.38 1.21 1.27 1.09 1.34 1.30 1.70 1.67 MEAN 1.37 S.D. 0.48
DAF 1.00 1.56 0.92 1.33 0.97 1.46 1.23 1.79 MEAN 1.28 S.D. 0.31

ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
18 PLATE F--104 1.5 28,000 DATA

PMAX . 99
PEFF 0.55
DAF 0.56

ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
18 PLATE F-104 1.5 28,000 FAR

PMAX 1,34 0.79 1.37 0.78 1.36 0.73 1.35 0.70 MEAN 1,05 S.D. 0.46
PEFF 0.92 0.92 0.85 0.84 0.83 0.86 0.82 0.86 MEAN 0.86 SD. 1.27
DAF 0.68 1.17 0.62 1.08 0.61 1,18 0o61 1.22 MEAN 0.90 S.D. 0.29
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PEFr 2. U
D A F r , 1,

ELEMENT TYP E CONTRACTOR MACh ALTITUDE FIELD

19 PLATE XB-70 1.22 27,000 FAR

PMAX 2.23 1.71 2.22 1.63 2.20 1.59 2.20 1.55 MEAN 1.92 S.D. 0.68

PEFF '.06 2.02 2.13 2.02 2.20 2.03 2.16 2.00 MEAN 2.08 S.D. 0.66

DAF 0.93 1.18 0.96 1.24 1.00 1.27 0.98 1.29 MEAN 1.11 S.D. 0.15

ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
19 PLATE B-58 1.22 27,000 DATA

PMAX 1.67
PEFF 1. 97

DAF I . 18
ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD

19 PLATE B-b8 1.22 27,000 FAR
PMAX 1.72 1.13 1.71 1.12 1.69 1.14 1.69 1.23 MEAN 1.43 S.D. 0.54

PEFF 1.26 1.31 1.46 1.50 1.67 1.71 1.89 1.91 MEAN 1.59 S.D. 0.56
DAF 0.73 1.15 0.86 1.34 0.99 1.50 1.12 1.56 MEAN 1.16 S 9. 0.30

ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
19 PLATE XB-70 1.40 38,700 DATA

PMAX 1. 47
PEFF 1.01
DAF 0.69

FLLMENT TYPE CONTRACTOR M,'CH ALTITUDE FIELD
19 PLATE XB- 70 1.40 38,700 FAR

PMAX l.bi 1,O0 1.61 0.96 1.60 1.01 1.60 1.13 MEAN 1.32 S.D. 0.52
PEFF 1.22 1.12 1.19 1.08 1.18 1.14 1.18 1.31 MEAN 1.18 S.D. 0.38
DAF 0.75 1.12 0.74 1.12 0.74 1.12 J.74 1.16 MEAN 0.94 S.D. 0.21

ELEMENT TYPE CONTRACTOR MAtH ALTITUDE FIELD

19 PLATE XB-70 1.86 is,000 DATA
PMAX I. 24
PEFF 0. 78
DAF 0.63

ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
19 PLA TE XB-70 1.86 48,000 FAR

PMAX 1.29 0.73 1.28 0.81 1.28 0. v 1 .2F 0.94 MFAN 1.06 S.D. 0.41
PEFF 0.67 0.71 0.78 0.65 0.59 0.56 0.,54 0.52 MEAN 0.63 S.D. 0.22
OAF 9.52 0.97 0.61 0.80 0.46 0.65 0.42 0.55 MEAN 0.62 S.D. 0.18
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